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IS A FEATURE OF CLakegihle 


LIGHTING EQUIPMENT 


A one-man job... 


The secret is the pre-installed strap. First 
step is to secure a mounting strap to the 
outlet box. Next run a chalk line along the 
ceiling, measure off the required intervals 
and then attach the other mounting straps 
in the line. The easily assembled units ore 
then hung on the mounting straps, unit dy 
unit, the supporting band on the previously 
mounted unit providing the reflector sup- 
port for the end of the next unit. A steel 
channel insures rigidity for the wireway, 
and snap-on wireway covers give acces- 
sibility for wiring. Writes one power 
company engineer: “Contractors have 
been vociferous in their proise of the ease 
with which they were able to install 
your fixtures.” 


THE F. W. WAKEFIELD BRASS COMPANY « VERMILION, OHIO 


Almost like hanging a picture... 
Everything hooks on to pre-installed straps... 
| 
1. Fully Guaranteed é 
2. AF. of Labels 
3. Underwriters Approved Cotalog No. 50 just off the bi mf 
4. Certified Ballasts prass—write for your copy! ; 
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Westinghouse 


10 reasons why it’s the 


BtST HLOODLIGHTING BUY 


The VEK-16 for general service station floodlighting provides 
exactly correct asymmetric beam distribution for uniform 
illumination up to 60 to 70 feet in front of the pole as well as 
10 to 12 feet behind the pole. Other outstanding operation and 
maintenance advantages are listed at right. Proof that the best 
buy for any service station is the Westinghouse VEK-16. 

Westinghouse makes a complete line of service station light- 
ing equipment for interiors as well as exteriors. Send for free 
booklet B-3913 “Increased Sales with Planned Lighting”. 
Westinghouse Electric Corporation, P.O. Box 868, Pittsburgh 
30, Pennsylvania. 
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please your customers! 


You’re sure “via Graybar” 


When your specifications are given to Graybar, you 
can be sure they'll be met accurately and promptly. 
First, because Graybar has the biggest selection of 
lamps and lighting units available anywhere — and 
they're all products of leading manufacturers. Sec- 
ond, because our complete experience has kept 
abreast of the field ever since Edison invented the 
light bulb. You're sure, too, of on-time deliveries when 
promised by Graybar. 


Real Planning Aid 


Any time you want the collaboration of another 
“lighting mind” in analyzing illumination needs or 
planning the best systems to meet them, feel free to 
call-in the near-by Graybar Lighting Specialist. His 
knowledge is backed by Graybar’s experience in 
studying, planning, and supplying lighting for many 
installations for every purpose. 


Everything the job requires 


From this one source — Graybar — you can get not 
only a complete selection of fixtures for industrial, 
commercial, or residential lighting . . . indoors and 
out. You can get G-E lamps — fluorescent, filament, 
mercury, germicidal, infra-red, any other type. You 
can get all the necessary wire, conduit, switches, 
ballasts, and other supplies. Plus all the tools to put 
them in! 


Local Deliveries 


Many of the items you need are in stock at our nearest 
warehouse and will be delivered promptly wherever 
you specify. Graybar Electric Company, Inc. 
Executive offices: Graybar Building, New 

York 17, N. Y. 4910 


IN OVER 100 PRINCIPAL CITIES 
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up-to-date? 


Many Society members, and non-members too, are making use of the new L.E.S. Light- 
ing Data binder and Series XIV Lighting Data sheets for a compact field and office 


manual of the latest in lighting application information. 


The Binder 


Inexpensive... 


The hinder is a handsome addition to any reference shelf or to any desk. It is 
made of tough, durable blue fabrikoid materia’, stamped in gold, wet costs no 


D ura b | @...-. more than a standard binder. The binder is sturdy enough to last for years in 


Attra ctive aie field or office use. and rings are hig enough to cerry Series XIV sheets and more. 


Series NIV Data Sheets 


The new series of LES. Lighting Data sheets are the latest authorized mformation on a hroad 


rarity of hahtina applications Fifteen sheets are now available; the balance by the end of 1949, 


Use the convenient order form below to become a regular subscriber to Series XIV 


with the new binder. 


10 
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51 Madison Avenue 
New York 10, N. Y. 


Please enter my subscriptions for Lighting Data Sheets as follows: 
TY $1.25 
Sets Series XIV ar $1.00 Pet sets Tota 
Sets Series XIII at $1.00 per set; Toral 


And our orders for: 


$1.50 
Data Sheet Binders at $1.25 each; Toral 


Our Order Number Cash, Check or Money Order enclos:d. Amount 


Send Data Sheets to: 
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Heat—A Problem of 
Fluorescent Lighting 


OTH HEAT and light are forms of energy. 
B: lamp is an artificial source of radiant 

energy in that form which is evaluated ac- 
cording to its capacity to produce visual sensa- 
tion. As such the lamp converts energy from one 
form (electrical energy) into another form (ra- 
diant energy). Such a conversion never is 100 per 
cent efficient and energy lost in the conversion 
most commonly appears as heat. 

Published data for the 40-watt fluorescent lamp 
shows that 20.5 per cent of the energy delivered 
to the lamp appears as light energy, 26.5 per cent 
as radiant heat and the remaining 53 per cent as 
conducted and convected heat. Compared to the 
incandescent lamp nearest this in lumen output, 
the 150-watt lamp, we find only 10 per cent of the 
input energy radiated as light energy, with about 
70 per cent as radiated heat beyond the bulb and 
the remaining 20 per cent as conducted and con- 
vected heat, and absorption in the glass. 

In the case of the fluorescent lamp, this heat 
from the lamps themselves may so increase lamp 
operating temperatures as to seriously affect light 
output. Data have been published showing the 
relations between bulb wall temperatures and 
light output, and how these in turn are affected 
by ambient air temperatures. 

These temperature effects are important for we 
find that the grouping of lamps or the use of vari- 
ous reflector arrangement has the effect of increas- 
ing room air temperature. Fig. 1 gives the results 
of some measurements made of bulb wall tempera- 
tures of a group of 40-watt fluorescent lamps. 
Here it is seen that a single lamp burning without 


Mr. SALTER is a research engineer with the Electrical Testing Lab 
oratories, Ine. New York, N 


WUMBER OF LAMPS 


TYPE OF FIXTURE ! 2 3 


BULB WALL TEMPERATURE RISE, F 


UNSHIELOED: NO REFLECTOR 29.0 35.3 
OPEN END INDUSTRIAL 27.9 36.9 38.7 
CLOSED END INDUSTRIAL 5.1 43.2 
SHALLOW TROFFER; OPEN BOTTOM %.9 65.7 
SHALLOW TROFFER: GLASS BOTTOM 50.u 6u.8 12.9 


Figure 1. Bulb-wall temperatures of a group of 40-watt 
fluorescent lamps. 
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Heat here is referred to as a problem of fluores- 
cent lighting because to this date we have 
found no method of producing lighting without 
heat. This problem too frequently is overlooked 
by the illuminating engineer, is beyond the 
field of operation of the electrical engineer, 
and, though it is of vital interest sometimes to 
the air conditioning engineer, he may not be in 
possession of all of the facts concerning it. 


reflector in the open air shows a bulb temperature 
rise of 29°F, corresponding closely to the usual 
lamp rating conditions. However, as lamps are 
vrouped and fixture parts added the bulb wall 
temperatures are increased by as much as 40°F, 
possibly corresponding to light output reduction 
of 20 per cent. This extreme condition was reached 
with three lamps burning in a glass-bottom troffer. 
Bulb wall temperatures approximating 20°F above 
rating conditions existed for one lamp in the glass 
bottom troffer, two lamps in an open bottom trof- 
fer, or three lamps in a closed end industrial unit. 
This temperature corresponds to a probable & per 
cent reduction in light. 

In these tests the lamps were mounted on 21!.- 
inch centers and the heating was due to the absorp- 
tion of radiant energy from adjacent lamps, the 
limitation of convection currents by reflectors and 
the trapping of radiant energy due to the glass 
cover. Temperature changes of the order of those 
shown seriously reduce the light output from these 


lamps 


Fixture Problems 


Not only does lamp heat affect lamp operation, 
but it may affect the operation of certain auxiliary 
equipments. The cut-out mechanism in the cut-out 
type of starter is a thermal device. Any tempera- 
ture above 140°F may cause this mechanism to 
function even though the lamp may be burning 
quite normally. The data shown in Fig. 1 would 
show that, where these starters are used in totally 
enclosed fixtures, temperatures may go high enough 
to cause just this thing to happen. Experience in 
service in certain installations has verified this. 

But the problem of heat with lighting is not 
limited to the heat from lamps. As a matter of fact 
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with the advent of the fluorescent lamp the problem 
has shifted largely to one centering around the life 
expectancy for auxiliary electrical equipment used 
with the lamps. This latter phase of the problem of 
heat came to the fore very promptly after the intro- 
duction of fluorescent lighting equipment 


Developments in Lighting Installation 


When the fluorescent lamp first appeared it was 
used chiefly as isolated small lamps or as lines of 
With 
the advent of the larger lamps and of the two-lamp 


lamps mounted on wiring strip or channel 


type of ballast, lamps were combined to operate in 
groups usually in fixtures suspended well below the 
ceiling. These fixtures were at first bare lamp, but 
as materials were developed there appeared various 
diffusing and reflecting media used in the produce 
tion of a finished fixture 

Very soon it developed that these fixtures might 
be hung end-to-end so as to produce continuous 
lines of light 
lines of light first approached the ceiling and then 


And then as time moved on, these 
moved right on into it. As a result, today a high 
percentage of the fluorescent lighting installations 
are either of fixtures mounted close against the ceil 
ing or in the ceiling (troffers 

Each of these steps in the development of the 
application of the fluorescent lamp has brought a 
new element into the heat problem. When fixtures 
were suspended in mid-air practically the entire 
fixture surface was useful in the transfer of heat 
from the operating parts to the surrounding air 
As the fixture approached the ceiling, a large part 
of this surface was rendered ineffective. And when 


the fixture finally was embedded in the ceiling 


many factors other than the fixture itself entered 
to determine the rate at which heat could be dissi- 


pated 
Temperature Rise 


It isa fundamental law of physies that any body 


receiving heat will continue to rise in temperature 


intil the rate of heat loss is equal to the rate at 


Which it is received. Temperature rise, i¢.. the final 


Iherease temperature rbove surrounding air. 


may then be taken as an indicator of the rate of 
heat generation (when measured under standard 
ambient conditions, #¢.. a specitied surrounding air 


temperature) or as a measure of the rate of heat 


loss (as this is affected by the surrounds It isa 


CODON prac Thee To that a piece of electrical 


equipment, «4. a motor, should not show a tem 


perature rise in exeess of 50°C under standard 


test conditions. Likewise it is specified in connec 


tion with lighting equipment that the temperature 


rise of the ballast shall not exceed a given limit 


under standardized test conditions 


He at 
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TOTAL CONDUCTED TYPICAL 
LIGHT RADIATED ANC BALLAST 
OuTPUT, ENERGY, CONVECTED HEAT, Loss, 
Lame LUMENS warts WATTS warrs 
1§0-waTT 
INCANDESCENT 2600 120 30 
uO-waTT 
3500° wire 
FLUORESCENT 2300 16.8 21.2 8.5° 
7 


“ONE-HALF LOSS OF TWO-LAMP BALLAST - PREHEAT STARTING 


~ INSTANT STARTING 


Figure 2. Typical heat generation of an incandescent and 
fluorescent lamp. 


It is characteristic of lighting equipment that 
heat is generated both in the lamp and in the 
ballast, where such is needed. Typical of the nor- 
mal heat generation of an incandescent and a fluo- 
rescent lamp is the data of Fig. 2. These data are 
of course, taken with the lamp burning. In the case 
of the incandescent lamp, the end of life is marked 
the circuit 


by the filament burning through and 


opening. From that point on, the lamp is dead 
and no longer generates heat 

However, it is characteristic of certain types of 
fluorescent equipment that the maximum heat gen- 
eration in the ballast occurs after the lamp has 
ceased to function as a light source. One reason 
for this is that the average fluorescent lamp fails, 
not by burnout, but by deactivation of the cath 
odes. When this happens the are is extinguished 
With the instant-starting types of fluorescent lamp 
equipment, this lamp is out and its cireuit is open, 
but the ballast loss may be increased by as much as 
10 per cent if the dead lamp is operated from a 
ballast. When 


types of fluorescent lamp equipment are used, the 


multiple-cireuit preheat starting 
are is extinguished but the starter goes into action 
at once, attempting to restart the lamp by closing 
and opening the starter circuit intermittently. Un 
less the starter fails, or is of the cutout type which 
acts automatically to stop these starting attempts 
after a short time, this action will continue as long 
as the cireuit is energized and the deactivated lamp 
is allowed to remain in its holders. The most com 
mon form of starter failure under this condition of 
operation is permanent short-cireuiting either by 
puncture of the condenser in the starter or by weld 
ing of the starter contact points. Under this latter 
condition, the ballast delivers the full preheating 
lamp 


current deactivated 


Typical of the heat generated is the data for the 


continuously to the 
40-watt lamp, shown in Fig. 3 

Thus it is seen that lamp failure in the case of 
fluorescent equipment using the 40-watt lamp, with 
out benefit of cut-out type starters, may result in 
inereased ballast losses of from 10 to 50 per cent 
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This naturally tends to produce a corresponding 
increase in the temperature rise of the ballast. 
Measurements made at ETL have shown this in- 
creased temperature rise to cover the range indi- 
cated in Fig. 4. 


Specification Limits—Ballast Heating 


The role of the deactivated lamp in the ballast 
heating problem was recognized from the beginning 
in the specifications of the ballast manufacturers, 
and of certain groups of fixture manufacturers, 
where a limit was placed upon the maximum tem- 
perature rise measured on the surface of a ballast 
TYPICAL 


COMVECTED WEAT. Loss. 
waTts* 


TOTAL COWOUC TED 

RADIATED and 

EmERGY, 
warts 


“OME-WALF LOSS OF TWO-LAMP BALLAST. 
OTWER LAMP BURNING WORMALLY Im EACH CASE. 


“*FOR INSTANT. STARTING TYPE, BATTS. 
***GLOW OMLY AT CATWODES; LITTLE EWERGY RADIATED 


Figure 3. Typical heat generated by a 40-watt fluorescent 
lamp. 

case under this condition of operation. This was 
done when specifications sponsored by other groups 
either ignored the subject of ballast temperature 
altogether or treated it with reference to normal 
lamp burning conditions only. At the suggestion of 
ETL, these conditions now have been recognized by 
various other groups writing specifications 

Recent tests at ETL have shown that the mea 
surement of temperature rise on the surface of the 
ballast case may not be a reliable means of deter 
mining what temperature conditions are in the vital 


parts inside the case. Coil temperatures and ca 


pacitor temperatures may bear different relations 


to ballast case temperatures in various makes and 
types of ballasts. With this knowledge, new specifi 
eations now are in the process of development to 
the end that specified temperature measurements 
should vield concrete information as to conditions 
in the working parts of the ballast. 

The operation of luminaires with deactivated 
lamps or short-circuited starters can be justified, 
if at all, only on the assumption that the condition 
will exist during but a short interval, for example, 
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less than the time required for the ballasts to at- 
tain their equilibrium temperatures under this con- 
dition (a maximum of 3 to 4 hours). Fortunately, 
a starter attempting to start a deactivated lamp 
causes an intermittent flashing of the lamp which 
draws attention to the situation and even consti- 
tutes sufficient annoyance to induce the user to re- 
move the deactivated lamp more promptly than he 
would otherwise. This favorable aspect of the mat- 
ter has caused the excessive temperatures men- 
tioned above to be viewed with a certain degree of 
complacence. Experience in the field, however, 
has not fully justified that attitude. 

The advent of the cut-out type of starter brought 
some hope that the excess heating following lamp 
deactivation would be a thing of the past, but in 
the past a manufacturer has had no assurance that 
these starters will be used once the fixture is in- 
stalled. This type of starter operates to disconnect 
a deactivated lamp from the ballast circuit after a 
reasonable period of attempted but unsuecessful 
starts. Unfortunately, these starters are somewhat 
more expensive than the ordinary types and for 
that reason may be replaced by these other types 
when starter failure occurs. ETL devised a means 
whereby a fixture equipped for cut-out starters has 
to be provided with cut-out starters but this is just 
beginning to find its way into use in the field. 
Where a fixture is so equipped, specifications set 
limits for operation only with all lamps burning. 

Because in some instances ballasts supplying in- 
stant-starting lamps may show greater temperature 
rises When one lamp is deactivated (out), specifica- 
tions usually call for examining such ballasts under 
all combinations of burning or unlighted lamps, 
except that it is considered reasonable that a ballast 
will not be allowed to operate with more than one 


lamp unlighted. 


Factors in Fixture Constructions Which 
May Be Utilized for Reduction 
of Ballast Temperatures 


Fluorescent luminaire designs such as to keep 
ballast temperatures within limits should do much 


ADDITIONAL TEMPERATURE 
RISE DUE TO DEACTIVATED 
PORTION OF LAMP OPERATION, 
BALLAST EXAMINED Cc 


BALLAST CASE 9 to 39 


BALLAST COILS 17 to 72 


BALLAST CAPACITOR 7 to 27 
Figure 4. Corresponding temperature rise of the ballast. 
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toward insuring reasonably long life of ballasts. 
An idea of the effectiveness of the certification pro- 
grams in solving the heating problem may be had 
from the fact taat many luminaires that would not 
satisfy the ballast temperature requirements when 
first submitted by the manufacturers have been 
enabled to pass by the incorporation of minor alter- 
ations. It may be inferred from this fact that many 
luminaires offered to the public without benefit of 
certification may induce early ballast failure 
through overheating 

In general, the reduction of the temperature of a 
tlucrescent lamp ballast in a luminaire involves im- 
provement of the facilities for the dissipation of its 
heat through one or more of the three available 
processes, namely, conduction, convection, and ra- 
diation 

Conduction of heat from the ballast is most 
readily accomplished by mounting it in intimate 
contact with a relatively cool surface of a conduct- 
ing material (metal). The mounting surface should 
be flat in order to make contact with as large an 
area of the ballast as possible It is almost tm pos- 
sthle to keep the temperature of a ballast in a typ 
cal enclosure within the desired limits without the 
assistance of conduction in dissipating the ballast 
heat. This is true because the temperature of the 
air inside a well-designed ballast housing averages 


400 


In the early days of fluorescent lighting, isola 


15°C above a room temperature of 25°C 


tion of the ballast from the mounting surface by 
interposition of washers of absorbent material was 
advocated for the purpose of lessening the trans- 
mission of hum to the luminaire. Developments in 
the assembly of the ballast, however, served to 
check this hum at the source. For this reason, and 
because the interposition of washers between the 
ballast and its mounting surface effectively pre- 
vents the dissipation of heat by conduction, it now 
is considered preferable to mount the ballasts in 
close contact with a heat-conducting surface. (In 
this connection it should be pointed out that with 
the application of fluorescent lighting to the home 
and other locations of low background noise, the 
question of fixture noise again is coming to the fore 
Present day fixtures probably are amplifiers of 
ballast noise. Further control of noise through fix- 
ture design offers promising results 

Mounting a ballast on straps which make eon 
tact only with the mounting ears of the ballast is 
almost as harmful in preventing heat flow from the 
ballast as mounting on washers. In fact, any mount 
ing method which does not bring at least one full 
ballast surface into intimate contact with the metal 
housing of the fixture is imposing a definite handi- 
cap on the ballast. Such conditions are bound to 
cause the ballast to operate at higher temperatures 


Heat 
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than are necessary and any unnecessary tempera- 
ture rise steals life from this equipment. 

If the temperature of the ballast is excessive even 
though mounted with one surface in contact with a 
conducting material, further reduction may be 
achieved by placing other conducting bodies in con- 
tact with other surfaces of the ballast. It usually is 
not practicable to arrange for conduction of heat 
from more than two or three surfaces of the ballast 
and generally two are sufficient. It should be re- 
membered that, if the conducting body in contact 
with the ballast is to be effective, it in turn must be 
able to dissipate the heat conducted into it by radia- 
tion, by convection or by conduction into other 
cooler bodies. An effective arrangement for dissi- 
pation of ballast heat by conduction is to make the 
inside height of the ballast housing equal to the 
height of the ballast so that the ballast is simultane- 
ously in contact with both the bottom and the cover 
of the housing. Examples illustrating the method 
of reducing ballast temperatures by improvement 
of facilities for conduction of heat away from the 
ballasts are shown in Fig. 5 

Direct convective dissipation of ballast heat re- 
quires the circulation of a current of relatively cool 
air over the ballast. Openings in the ballast hous- 
ing for ventilating purposes are ineffective unless 
they can be so located as to secure chimney action 
Further- 
Underwriters’ Laboratories Standards set 


to induce 2 flow of air over the ballast 
more, 
very definite limits to permissible openings in a 
Stagnant air surrounding a ballast 
If the air 
entering the ballast housing is preheated by passing 


fixture housing 
is of no value for cooling purposes 


over the lamps its effectiveness is materially re- 
Indirect convective cooling of the ballast is 


Conventional 
Ballen Houses 


Figure 5. Examples of methods of reducing ballast tem- 
perature by improvement of facilities for conduction of 
heat away from the ballasts. 


Ballast Howsings Altered for Renter 
Heat Conduction 
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Figure 6. (Left) Utilization of convection for ballast cooling. Figure 7. (Right) Luminaires equipped with radiators 
for ballast cooling. 


accomplished by arranging conditions to induce a 
flow of relatively cool air over the outer surface 
of the ballast housing. Ceiling luminaires and lumi- 
naires in which the lamps and ballast housing are 
partially or completely enclosed within diffusing 
glass (or similar material) are practically beyond 
the possibility of convection cooling. Fig. 6 is an 
example illustrating the employment of convection 
for the reduction of ballast temperature. 

Radiation may be employed in several ways as a 
means for reducing ballast temperatures. The first 
consideration is the ballast surface which should 
have good radiation characteristics and as large 
an area as is consistent with other design considera- 
tions. Good radiation properties are insured by 
finishing the ballast with a paint containing a non- 
metallic pigment rather than with a bright metal 
surface. The effective radiating area of a ballast 


may be inereased by arranging auxiliary metal 


plates in contact with one or more surfaces of the 
These so-called radiator fins should extend 


ballast 
bevond the ballast and should themselves have good 
radiating properties. Examples illustrating the ap- 
plication of supplementary radiators are shown in 
Fig. 7. 

Heat radiated from the ballast goes first to the 
walls of the ballast enclosure. There it is partially 
reflected, and partially absorbed. The absorbed 
heat is largely reradiated, partially to the interior 
of the enclosure and partially to the outside. Obvi- 
ously it is advantageous to arrange conditions so 
that the heat reflected and reradiated into the inte- 
rior of the enclosure will be a minimum. These 
objects may be arrived at by painting or enameling 
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both inner and outer surfaces of the ballast enclo- 
sure with a non-metallic pigment. It is of little 
value to paint one surface and leave the other with 
a bright metal finish. The color of the paint is not 
important. White paint 
enamel is substantially as good a radiator and ab- 
sorber as black paint or enamel when dealing with 
Aluminum paint is a 
poor absorber and a poor radiator. It is advan- 
tageous also to place the ballast enclosure in rela- 
tion to other elements of the luminaire so that it 
may radiate freely to the outer spaces 

Substantial reduction of ballast temperature may 
be achieved by judicious placing of the ballast or 
ballasts within the enclosure. For instance, the sur- 
face of the ballast enclosure adjacent to the lamps 
usually is hotter than other surfaces because it 
This is especially 


(non-metallic base) or 


low-temperature radiation. 


absorbs heat from the lamps. 
true in the regions near the lamp cathodes, where 
greatest heat from the 
lamps. It therefore is wise to mount the ballast on 
one of the surfaces of the enclosure which is not 


dissipation takes place 


exposed to radiation or washed by convection cur- 
rents from the lamps. 

Ballasts usually are hotter at one end than at the 
ther. If a luminaire contains more than one bal- 
,ast it usually is good practice to arrange them so 
that the hotter ends point away from each other 
and to allow as much space between ballasts as is 
practicable. 

The above discussion indicates the availability of 
a considerable variety of means for reducing ballast 
temperatures. The relative values of the several 
expedients will vary with the design of the indi- 
Salter 587 


Heat—A Lighting Problem 


| = | 
LER owe ome 
| | 
' 
| | 
; 
| 
| 


vidual luminaire. In many instances one minor 
modification in a luminaire is sufficient to bring it 
within specification requirements. In others, it is 
necessary to employ more than one and in some 
instances most of the available means for tempera- 


ture reduction must be emploved 


Municipal Regulations 
Where fixture specifications practically require 
the mounting of the ballast in contact with the 
mounting surface to secure satisfactory dissipation 
of heat 
with certain municipal regulations that arbitrarily 
require an air space of at least one-quarter inch 
This 


requirement has no sound basis and strong efforts 


this requirement runs inte direet conflict 


between the ballast and the mounting surface 


have been exerted toward its modification, but the 
latest published copies of the electrieal code still 
earry this regulation. Where local authorities insist 
upon the insertion of washers between ballast and 
mounting surface in a luminaire which has been 
certified for operation with the ballast in’ contact 
with the mounting surface, they effectively nullify 
the safeguards which the certification program has 


set up for the benefit of the user 


Factors in Fixture Installation Which 
Influence Ballast Temperature 
It is fairly obvious that the ready transfer of 
heat from the ballast to the ballast enclosure is only 
a part of the picture of dissipating ballast losses 
Unless the fixture is then able to pass this heat 
along to surrounding objects or to the atmosphere, 
those parts of the fixture which receive this heat 
will be forced to high temperatures and the ballast 
in turn to still higher temperatures. The same 
basic laws obtain, namely, that a body will con- 
tinue to rise in temperature until its rate of heat 
dissipation equals its rate of heat gain and this heat 
must be dissipated by conduction, convection, and 
radiation 
In recognition of the heat dissipation problem 
as applied to fixtures, a recent fixture specification 
has classified fixtures according to the service for 
which they are designed into pendant (P), surface 


mounting (SN), and recessed (R). For the purposes 
of this specification, a pendant fixture is one made 
for mounting 5 inches or more below the ceiling 
surface, a surface fixture less than 5 inches below 
the ceiling surface and a recessed fixture wholly 
or partially above the ceiling surface 
The pendant type of fixture usually is so de 
signed that the ballast enclosure is exposed to 


room air on at least three sides, with the result that 


this type of fixture gives ready play to heat dissi- 
With air free 


to move around the ballast housing, heat dissipa- 


pation by convection and radiation 
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tion is chiefly a matter of the surface area through 
which the surrounding air can wash this surface. 
Radiation from that surface to surrounding objects 
will assist in the heat dissipation. Direct condue- 
tion is absent for all practical purposes since these 
parts make contact only with the body of the fix- 
Such 


readily arranged to give reasonable ballast tem- 


ture surface fixtures normally are most 
peratures 

As the mounting position approaches the ceiling 
surface there is less and less opportunity for free 
air circulation around the ballast enclosure of the 
fixture. This becomes most pronounced as face 
flush 
that in many cases ballasts run from 5 to 10°C 


mounting is approached. Tests have shown 
cooler when the fixture is mounted one inch below 
the ceiling than when mounted directly against the 
ceiling. When against the ceiling convection and 
radiation as means of dissipating heat are limited 
to those surfaces not making contact with the ceil- 
ing but still open to free air contact. The air adja- 
vent to the ceiling, however, is likely to be stag- 
For this 
convection is) greatly 


nant or at best sluggish in its movement 
reason heat dissipation by 


reduced. Heat loss by radiation is limited to those 


objects whieh the ballast enclosure can **see 
from this location and this likewise is likely to be 
reduced Direct conduction, however, does come 
into play due to contact between the fixture and 
the ceiling. Since common building practice is to 
make ceilings of thermal insulating materials, the 
rate of heat dissipation by direet conduction is 
likely to be low. 
conditions from ballast to ballast, housing such fix- 
tures are difficult 


The practice required in some city codes, of mount- 


In spite of good heat transfer 
problems in heat dissipation. 


ing the fixtures half an inch to one inch below the 
ceiling is helpful in securing lower ballast tem- 
peratures, but even this will not suffice in a large 
percentage of fixtures 

When a fixture is recessed wholly or partially 
into the ceiling this problem may take a turn 
either for the better or for the worse. If this re- 
cessing is into the space between joists or beams 
supporting the floor above, the problem is likely to 
become more difficult of solution, On the other 
hand, if the fixtures are recessed into a false ceil- 
ing with adequate air space above there are various 
approaches indicated which make reasonable ballast 
When set directly be- 
tween floor beams, there is no convection to outside 


temperatures a possibility 


air possible, only convection to carry the heat to 
the floor and ceiling structure. This supplements 
the dissipation by radiation to these same parts. 
But, again because these materials are likely to be 
thermal insulators, the rate of heat loss is bound 
to be low unless the fixture temperatures are forced 
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quite high. This results in overheating of the bal- 
lasts. However, when the fixtures are recessed into 
a false ceiling the space above may be ventilated 
and an excellent operating condition produced. 
Where this space above the false ceiling is large 
and not naturally at a high temperature (the space 
directly below a roof is likely to be at a high tem- 
perature at certain times) it may be possible to 
secure enough heat dissipation by convection with- 
out artificial ventilating means. 

Since it frequently is not possible to tell when a 
fixture is submitted for test just what operating 
conditions may be when it is installed, the fixture 
specification referred to above indicates that for 
test purposes surface-mounted fixtures shall be 
mounted against the ceiling or spaced below the 
ceiling with such fittings or spacers as the manu- 
facturer normally supplies for surface-mounting 
applications and that recessed fixtures shall be 
mounted in a trough of reetangular cross-section 
such that each wall shall be half an inch from the 
nearest portion of that fixture. Thus it is provided 
that tests shall be made under what is likely to be 
the most severe operating condition. Such fixtures 
as comply with the specified ballast temperature 
limits may then be certified as to this compliance. 


Interchanging of Ballasts 

Though a ballast of one type and brand may be 
operated in a given luminaire with satisfactorily 
low temperature rise, it does not follow that  bal- 
lasts of other types or brands may be substituted 
even though the latter be designed to operate the 
same lamps upon a circuit of equal voltage and 
frequency and to satisfy the same specified tem- 
perature limits. The reason for this is that the 
pertinent specifications require that the ballast 
temperature rise shall not erceed a certain limiting 
value under specified conditions. Ballasts which 
satisfy this requirement do not necessarily gen- 
erate heat at equal rates and luminaires are not 
equally effective in dissipating ballast heat. There- 
fore, while one ballast may perform satisfactorily 
(from a thermal point of view) in a given lumi- 
naire, a second ballast (of another type or brand) 
installed in the same manner in the same luminaire 
may overheat when operated under similar condi- 
tions. On the other hand the second ballast may 
perform satisfactorily in another luminaire which 
has better facilities for dissipating heat. Certifica- 
tion of complete luminaires is the best method of 
ballast compatible with 


insuring temperatures 


durability. 


Certification of Existing Fixtures 
During the first eight months of 1948 it was 
found that 97 per cent of the pendant type of 
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fluorescent fixture submitted for certification tests 
either complied with the specification requirements 
as to ballast temperature as submitted or were 
readily During this 
same period only 33 per cent of the fixtures desig- 
found to 
In this latter case, none of these lumi- 


modified so as to comply. 
nated as for surface mounting were 
comply. 
naires was supplied with special hangers of any 
sort so that all tests were made with the fixtures 
mounted close against the ceiling. It is not known 
how many additional fixtures would have been 
found te comply had they been spaced down to 5 
inches below the ceiling. In this same period there 
Was not one fixture of the recessed type which was 
found to meet the temperature requirements. 

The above condition is one which should not be 
corrected by further increasing the allowable tem- 
perature rise, since there are some indications that 
There would 
appear to be only two possible sure ways out of this 


the present limit may be too high. 


situation, one to provide positive means for dissi- 
pating fixture heat so that the ballast may be made 
to run cooler and the other to provide ballasts 
which either can take the higher temperatures 
without damage or which will not have the in- 
herent temperature rise of present designs. 

Where means for dissipating the heat can be 
provided, such modifications in fixture construction 
Ballasts 
which will withstand the temperature, or of lower 


probably would prove most economical. 


temperature rise, are not now available and prob- 
ably would be considerably more expensive than 
These are fac- 
tors which manufacturers will have to consider in 


present ballasts if made available. 


connection with the certification of fixtures. Fix- 
tures can be certified for the extreme operating 
conditions surface or recessed 
mounting only when it can be demonstrated that 
ballasts will have a reasonable operating life under 


encountered 


those conditions. 


Bound Volumes of American 
Iluminating Engineer Available 


Two extra copies of bound volumes 6 and 7 
(March, 1911 to January, 1913) of the American 
Illuminating Engineer magazine are available at 
1.E.S, headquarters. Since volumes of this journal 
are now quite rare, some I.E.S. member may be 
interested in obtaining these books. Anyone wish 
ing the copies may write to C. L. Crouch, Techni 
eal Director, Illuminating Engineering Society, 
51 Madison Avenue, New York 10, N. Y. 
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IGHTING the People’s City Bank at McKees- 
ie port, Pennsylvania was my most interesting 
the lighting plans in the re- 

this first 


job because 


modeling program for building, at 
considered secondary to all other reconstruction, 
proved themselves so thoroughly, that the entire 
program was reversed — making all other con 
struction plans contingent on the lighting layout. 
Lighting the Bank Room was the third step in the 
Each of 


the previous areas had included extensive remodel- 


general building improvement program. 


ing and construction, with lighting plans being 
provided during construction stages. Considera- 
tion of lighting problems was secondary to con- 
struction, but the results after the completion of 
each step, indicated that the one single thing which 
had effected the most notable improvements was 
the new lighting system installed in each area. 


When the third 
reached, no plans were drawn up for remodeling or 


stage of this program was 


reconstruction of any part of the banking room 
The first and only consideration was to provide a 
new lighting system with modern lighting equip- 
ment to provide adequate illumination in accord 
ance with latest standards. All ultimate changes 


involving reconstruction were based on the pro- 
posed plan of lighting wiich was submitted. In 
this job the lighting plan was not a secondary 
consideration, but actually dictated the course of 


the whole job 

(ne of the most interesting features of the light- 
ing installation was that it was the first large ap 
plication of a louverall ceiling in this district. It 
very pleasingly combines the use of fluorescent and 
incandescent sources in a pattern arrangement to 
provide most effectively specific levels of illumina- 
tion over the various work and service areas. These 
factors influenced the Board of Directors of the 
bank, as well as the contractor, to extend their 
plans for doing a complete job of reconstruction 
on the ceiling to include this complete plan 


Thi allat va adged winner of th ontest “My Most Inter 
esting Jot conducted by East Central Regior and presented 
at the 1949 Regional Conference. Mr. JAMES h th huquesne 
Light Pittsburgh, Pa 
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Lighting the People's City Bank — 


My Most Interesting Job 


HUGH S. JAMES 
Pittsburgh Section 


For the lighting man who plans the installa- 
tion, many factors not always related to the 
technical aspects of the lighting layout, make 
the job of special interest to him. To give ex- 
pression to such men, the Sections and Chapters 
comprising the East Central Region conducted 
contests this past year for “My Most Interest- 
ing Job.” The winners from each Section and 
Chapter competed at the Regional Conference 
for the winning installation. Presented on the 
following pages are, first, the Regional winner, 
which was also the winning representative 
from the Pittsburgh Section, and the runners- 
up from the other Sections and Chapters of 
the East Central Region 


The Lighting Problem 


The immediate problem of relighting this area 
was one of providing illumination from a high 
ceiling (21 feet 6 inches high) over such a large 
area, and the treatment of this area in such a way 
as to illuminate efficiently the entire floor without 
prohibitive cost, construction, and power increases. 

A cost analysis favored a louverall ceiling in 
preference to an all-suspended ceiling and recessed 
troffers. The combination of louverall ceiling and 
center suspended ceiling was chosen both from an 
atmosphere and architectural consideration, as well 
as careful planning for illumination values desired 
for three importamt work areas— behind the 
cashiers’ cages, cashiers’ counters and public area 

The single outstanding feature of this installa- 
tion during construction, was that a rolling scaf- 
fold was used so that each bay could be completed 
as a unit and then moved to the next without in- 
terruption of normal business. The final results are 
completely satisfactory to the bank executives and 
have already brought requests for further study 
of illumination problems in other areas of this 
building 

The effective and pleasing lighting results of 


some 75 feoteandles average on the cashiers’ coun- 


ters and 60 footeandles average on the office area 
back of the counter, were achieved with the rather 
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unique application of three types of 
equipment using both incandescent 
and fluorescent sources, As shown 
in the picture below, these include : 
A. Ten-inch square recessed panels 
with 300-watt clear lamps in a con- 
centrating silver mirrored glass re- 
flector equipped with a pattern lou- 
ver. B. Eight-foot channel having 
two 40-watt white fluorescent lamps 
placed end to end with channel 
mounted on the ceiling at 18-inch 
centers and equipped with single 
lamp reflectors, semi-concentrating. 
An egg-crate louverall ceiling is 
suspended 18 inches below the ceil- 
ing in 3’ x 3° units. Louvers are 2” 
x 2” x 2”, with 45° shielding. C. 
Troffers recessed flush with the ceil- The Bank Room before relighting. 
ing, each four-foot section using 
three 40-watt white fluorescent 
lamps and high power factor auxiliaries, and wood trim at 80 per cent reflectance; light green 
equipped with egg-crate louvers side walls having a 48 per cent reflectance; light 
Color schemes worked out for the installations marble floor at 33 per cent, and medium marble 


provided a white acoustical ceiling having a reflee- cashiers’ counter having a reflection factor of 5 


tor factor of 80 per cent; flat white beams and per cent. 


@ Results of “My Most Interesting Job.” 
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A Unique Home 
Lighting Installation— 


My Most Interesting Job 


HOWARD S. KREITZBERGER 


OME LIGHTING is usually an interesting 
H lighting job anyway, but in this installation 

an interesting problem existed in the light- 
ing of a very beautiful collection of oil paintings. 
The living room to be lighted was in the home of 
Alvin Markle, Jr. Luzerne County, Pennsylvania, 
Whose hobby is collecting oils, and the valuable 
collection was hung almost completely round the 


A very pleasing solution was reached re- 
cessed units with prismatic lenses, an offset of 15 
degrees, using 200-watt incandescent lamps. At 
the sides of the room, these were installed on ap- 
proximately three-foot centers, with one-foot spac- 


ing at two corners of the room, 


When consideration was first given to such an 
installation in a living room, it was feared that 
the appearance would be too **commercial’’ in 
atmosphere. Wall colors and other factors, how- 
ever, were very carefully discussed with the dee- 
orator and the entire installation has an excep- 


tionally warm and pleasing atmosphere. 


The job proved so satisfactory to Mr. Markle 
that he requested a similar treatment of his library. 
This was a room lined almost completely with book- 
shelves, and having a large fireplace, also flanked 
by books. The same recessed ceiling units were in- 
stalled here, on four-foot centers and at each side 
of the fireplace The results are excellent the 
whole job most satisfying and interesting. 


This installation represented the Eastern Pennsylvania Chapter in 
the ontest My Most Interesting Jol conducted by the East 
Central Region Me is lighting consultant im 
Hazelton, Pa 
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Relighting a 


Stationery Store — 


My Most Interesting Job 
L. H. CLEARY 


HE RELIGHTING of the Stockett-Fiske 

Stationery Store in Washington, D. C., was 

in every sense a re-lighting project. The 
existing lighting system, shown in the upper right- 
hand photograph, was installed in 1928 and con- 
sisted of 300-watt and 150-watt Trojan type units 
suspended on chain hangers throughout the 30 ft 
x 120 ft building. Overall lighting averaged from 
2 to 5 footcandles a most gloomy picture by 
present-day standards. 

A careful survey of the type of merchandise, its 
colors and other special requirements, was made 
before drawing up the modernization plan. A new 
ceiling was installed, dropped about 4 feet to the 
bottom of the deepest beam, of mineral fibre tile. 
12 inch by 12 inch, having a reflectance of 80 per 
cent. Walls were painted genoa green (75. per 
cent); floors are dark brown (10 per cent) and 
light-colored (20 per cent) squares of linoleum. 

Continuous row three-lamp fush units using 40- 
watt 3500K lamps; and four-lamp surface mounted 
units with 40-watt 3500K lamps provide some 70 
footcandles over the sales area, with satisfactory 
brightness values. Under the mezzanine the units 
are so arranged that either two or three tubes may 
be used, depending on the changing requirements 
in that area. Readings at present are 42. foot- 
candles horizontal and 24 vertical along the walls 
I}lumination levels in the offices average 78 foot- 
candles in the bookkeeping department, 66 foot- 
candles in the front office and 45 footcandles in the 
small office. 

To provide for the future, a continuous strip 
of plugmold with six receptacles, equally spaced, 
runs on the underside and along the outer edge 
of the mezzanine on each side, for possible spots or 
signs. There is also provision for show cases along 
each aisle, where there are six floor outlets for at- 
tachment to any equipment which may be installed 
in these locations. 

The numerous expressions of satisfaction we 
have received from the store’s owners would indi- 
eate that the installation fulfills the requirements 
of our objective — namely, attraction, appraisal 
and atmosphere. 


Thi« installation was chosen by a committee of the Capital Section 
as their candidate in the contest My Most Interesting Job” con 
ducted by the East Central Region. Mr. Cleary ix an illuminating 
engineering consultant in Washington, PD ¢ 
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The Big Palestra — 


iE UNIVERSITY of Pennsylvania Palestra 
is a large evmnasium seating between S000 
and 9000 spectators. Lighting it was a chal- 
lenging and interesting job. Instead of one prob- 
lem, as in most jobs, solutions were required for 
three separate problems including adequate illumi- 
nation for taking television and motion pieture 
training films. As far as | know, this is the first 
gymnasium to be lighted for the express purpose 
of taking television and moving pictures, and I 
believe it can be considered a pioneering example 
Problem No, 1 was to provide adequate illumina 
tion for movies of baskethall and other indoor 
sports for training and visual teaching pPUTpOses 
Motion picture engineers stipulated 100 footeandles 
of non-stroboscopic illumination, as a minimum 
Fifteen twin hich-bav reflector units for 1000-1500 
watts were installed over the playing area, with 
seven single high-bav reflector units on each side 
of the gymnasium. For requirement No. 1, 100 
footcandles was obtained by using all of these units 
lamped with 1500-watt lamps burned at 10 per 
Thie installation was 
deiphia Seectior 
ducted byw the Ff 
en witt 
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My Most Interesting Job 
G. WAGNER 


cent overvoltage. Lamp life covers a season's play. 

For requirement No, 2 — television pictures for 
which a minimum of 50 ft-e was required — the 
1000-watt 


Laymen felt these pictures 


same units were employed, with 
lamps at rated voltage 
professional movie men 


were satisfactory, but 


would not agree. For professional quality, a level 
of 100 footcandles would be necessary 

Problem No. 3 was to light the plaving area for 
indoor for which the recom- 


sports present 


mended level is 30 footeandles. This value is ob- 
tained from the two rows of single reflector units 
and the center row of twin units, lamped with 
1000-watt lamps 

The new lighting system has been designed with 
wiring for 20 watts per square foot over the play- 
ing area, as compared with one watt per square 
foot for the former installation. The results have 
been eminently satisfactory to plavers, spectators 
and television engineers. College officials, archi- 
tects and consulting engineers have visited and in- 
spected the installation and as a result it is now 
likely that the new University of Pittsburgh Field 
House, as well as the new Penn State gymnasium 
will be lighted in a similar manner 
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Relighting the Gunther Plant — 


HEN THE Gunther Brewing Company 
of Baltimore decided to modernize its 
offices, one of the first problems to confront 
the plant engineer was how the new offices were to 
be lighted. This problem was somewhat compli- 
cated by a sloping ceiling and a considerable num- 
ber of exposed pipes and ducts that could not be 
easily rerouted or eliminated. The services of an 
architect and consulting engineer were obtained 
and the lighting problem was considered simul- 
taneously with the structural and decorative 
changes. Of all the possible methods considered, a 
louvered ceiling seemed to be the most logical solu- 
tion; first, because it would eliminate the necessity 
of a suspended ceiling to cover the existing ob- 
structions; and second, a4 maximum unobstructed 
ceiling height could be maintained 
In the Reception Room shown the 17° xy 20° room 
is lighted entirely by 115 40-watt, five 20-watt and 


eight 15-watt 4500K fluorescent lamps in reflector 


strips 9 inches above the plastie louver ceiling. 


This installation represented the Baltimore Chapte 
for My Most Interesting Job” conduct 

Region. Mr. Bronnek is with the Consolic 
Power (+ Baltimore Maryland 


_ My Most Interesting Job 


C. H. BRONNER 


and spaced 18 inches between rows of strip. Some 
115 footeandles is obtained after two months’ op- 
eration. In this room two of the walls are con- 
toured, which necessitated cutting the standard 
section of louvers on the job. A wood strip around 
all of the room acts as a support for the end 
louver sections and a finish between the louvers 
and the walls. An illuminated mural decorates one 
wall while on the opposite wall there is an illumi- 
nated glass panel which required considerable ex- 
perimentation in the placing of the lighting units 
to bring out the corregations in the glass in a man- 
ner satisfactory to the architect. 

The general office, 32° x 42° in size, is lighted in 
a similar manner, obtaining 120 footcandles after 
two months’ operation. All windows in this office 
were eliminated, which in addition to reducing 
heat losses and eliminating street noises, gave the 
architect a free hand in contouring and the decora- 
tive treatment of the walls 

Louverall ceilings have been used throughout the 
installation, including corridors and four private 
offices. Excellent values for both quantity and 


quality of the ilhimination have been obtained 
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EFORE IT is possible to determine the 
nature of the curriculum which must be fol- 
lowed in training an engineer it is neces 

sary to analyze the profession generally Since 
every profession centers its ethics in an organiza- 
tion to represent its interests and dey elop its use 
fullness, any study must be inseparately connected 
with this organization and its professional stand 
ing. Since the Illuminating Engineering Society is 
the professional organization of illuminating engi- 
neers, the educational program for training its 
must center around = the 


prospective members 


needs of the Society membership 
For the past fifteen years there has been a tend 


eney for the industrial-social of the 
United States to separate into distinet labor and 
management groups. After our country developed 
an industrial as well as an agricultural economy 
the first movement was toward powerful industrial 
combines, which by many short-sighted actions 
brought down upon themselves such controls that 
both their profits and independence were restricted 
At the same time the labor movement, through its 


vrowing strength attempted to exercise the same 


type of control over the life of the general public 


as was being exercised by industrial combinations 
The engineer sees in himself a person better fitted 
for independent professional standing than as a 
major factor in either management or labor actions 

During the period in which older professional 
vroups were establishing themselves, the engineer 
lacked a truly 


tion of protecting the public the legal and medical 


rofessional status. On the presump 


professions were busy with legislation to set high 


standards through registration and to protect 
themselves against laws which did not maintain 
or advance their professional status. The engineer 
continued to take his position for granted and did 
little to foster legal activities which would better 
define engineering as a profession. In addition the 
engineer left educational training entirely to the 
edueator Whereas the legal and medical professions 
took a prominent part in formulating the course 


context and the period of educational training 


Urbana, Il 


University of Illinois 


Education and the 


Education and the 
Professional Engineer 


By JOHN O. KRAEHENBUEHL 


The importance of an established professional 
standing and the related matter of collegiate 
training for illuminating engineers are dis- 
cussed objectively by an engineering educator 
in the hope of stimulating thoughtful discus- 
cussion and constructive action. 


Today there seems to be a definite change in the 
attitude of the professional engineering societies, 
a movement which should be observed by the 
Illuminating Engineering Society. There is now 
the Engineer's Council for Professional Develop- 
ment, (ECPD 
tifies engineering curricula in engineering colleges. 


. Which inspects, evaluates, and cer- 


Also most states have some form of registration for 
engineers. The ECPD is exerting some influence 
upon the curricula in the engineering school, par- 
ticularly concerning the addition of courses in the 
humanities to the heretofore rather restricted field 
of engineering education, which was largely con- 
fined to the specific science. If history repeats itself, 
as it undoubtedly will, we may expect a progressive 
increase in control over the educational program 
of those wishing to enter the various fields of en- 
vineering 

If a measure is to be made of the standing of 
the LES 


standard units must be considered. What are some 


as a professional organization some 


of the functions associated with the operation of a 
professional society These may be listed in a 


broad as 


1. Development of a nomenelature 
2. Development of standards and testing procedure. 
Dissemination of knowledge pertaining to the pro 
fession 
4. Compilation of established knowledge 
Establishment of professional development 


6. Punishment when ethieal precepts have been violated. 
Ilow does the Hhiminating Engineering Society 
meet these requirements? 
1. Nomenclature This is the specific language 
of the profession and so should be honored. Unless 
all members of the profession speak the same and a 
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very specific language there will always be a doubt 
as to the meaning when thoughts and ideas are to 
be transferred. This does not mean that no words 
are to be added or obsolete words eliminated. In a 
true profession which is developing, these changes 
become a necessity but they must be orderly and 
receive the approval of the profession. 

Has our Society effectively met this require:nent ! 
This does not seem to be the case. Our nomencla- 
ture, at the present time, very satisfactorily rep- 
resents the science but is woefully lacking in the 
definition of terms used in the art of the profes- 
sional engineering practice, (even the frequently 
used term, *‘glare,”’ fails to be specifically defined). 
Once a nomenclature has been standardized its use 
in publications and meetings of the Society should 
be considered mandatory. 

To the writer and the educator language is the 
most important tool in the transfer of thought. 
The student must accumulate his knowledge, for 
the most part, from the text books and papers in 
his profession. This is even more important in his 
development after graduation. Change of nomen- 
elature from one text to another and from one 
paper to the next is one of the greatest obstacles in 
developing knowledge in any specific subject 
In this division the 
This has 
always been an active function, and there has been 
The writ- 
ten record in this instance can allow more deviation 


2. Standards and Testing 
Society may be said to be superior. 
freedom of change as the demand arose 
than in the nomenclature. The change of test pro- 
cedure does not make the determining of past prac- 
tice as inaccessible as does a language change 

3. Dissemination of Professional Knowledge 
The continued publication of accumulating knowl- 
edge as it develops in the Society, from its early 
inception, marks one of the standards of a true pro- 
fessional organization. Our publications are an end- 
less storehouse of useful knowledge. They seem to 
have been well balanced between the science and 
the art of lighting 

To the educator the Society publications are of 
major value. He draws from them in developing 
text books and uses the more recent publications for 
class reference, for it is impossible to keep text 
books up-to-date In a more profound study in the 
profession, as is neeessary in vraduate work, the 
published papers are the text material for the 
student 

1. Compilation of Established Knowledge In 
the publication of the Lighting Handbook the So 
ciety has taken a step that has not been considered 
by most engineering societies. Some few organiza- 
tions take the responsibility of assembling that 
knowledge which has stood the test of time into a 
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formal publication for its members. The action of 
the Illuminating Engineering Society along this 
line has been much more extensive than that of any 
other engineering society publication. 

The nature of the material published is different 
from the development of the nomenclature of the 
Soviety. In the handbook, as now published, the 
material deals mainly with the art of the profes- 


sion with a minor interest in the science as con- 
trasted with the present nomenclature, where the 
emphasis has been on the science. Future expansion 


in the language and compilation of established 
knowledge should be directed toward an adjustment 
of these shortcomings, a better balance between the 
nomenclature and the Handbook. 

5. Establishing Professional Development——The 
Society recognizes the professional development of 
the individual through its various ranks in member- 
ship from Student Member to Fellow. This is in 
accord with good society and professional practice 
but its value lies mostly in the method of election to 
this highest rank. If such elections are based upon 
sectional demand or political expediency the rank 
loses its value and the Society loses its standing in 
the profession. The selection must be based upon 
merit and service to the profession. 

When Ethical Precepts Have 
This is a practice which some pro- 


6. Punishment 
Been Violated 
fessions exercise with great zeal. The engineering 
societies have not developed astandard of ethies and 
do not condemn through direct action that which 
reflects discredit upon the profession. It is to be 
expected that in the future a code of ethics may be 
established in more than printed form -— most so- 
cieties through addresses and through printed sug- 
vestions have advanced such codes. Once a code has 
been established, then individuals may be cited for 
violations and dropped from the Society. 

It behooves the educator to teach a code of ethies 
to his students because the objective of the educa- 
tional process is not only to train an individual to 
earn a living but to so live that he will be a credit 
to the training he has received. An ethical code is 
the most difficult to teach because success in the 
public mind is allied with the accumulation of 
wealth and not always with service rendered to the 
community. The educator must bring to the atten- 
tion of the student that both goals may be attained 
at one and the same time and that the first is likely 
to be associated with the second. 

Such concepts provide the guiding principles 
upon which the educator builds the training pro- 
yram for those who will later become part of a pro- 
fessional life and organization. The illuminating 
engineer, in most instances, has not been trained 
for his profession but for some other profession and 
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by the workings of fate has found himself interested 
and employed in the field which encompasses the 
production, specification or the construction of de- 
vices used in producing artificial light. No one has 
conferred upon him the Degree of Illuminating En- 
gineering and he would be hard pressed to define 
the professional illuminating engineer, even though 
he does not hesitate to call himself an illuminating 
engineer 

In the past the engineering school has not looked 
with favor 
which would inherently contain the subjects blend. 


upon the development of curricula 
ing a scientific education with the study of the con- 
In the 


field of most engineering it makes little difference 


struction and behavior of human beings 


as to the human elements involved, for the bridge, 
the engine, or the electrical motor will work equally 
In the instance of 
lighting, and heat and ventilation, the prime object 


well independent of the user 


is to satisfy the human being and augment his com- 
fort, also in illumination satisfaction of the esthetic 
senses must be achieved 

Even an elementary consideration of the educa 
tional problem immediately indicates that the in- 
dividual training programs of the electrical engi- 
neer, the architect or the eve specialist do not pro- 
There must be a 
cutting-across these fields for an individual trained 


vide an answer to the problem 


to engineer lighting installations which will serve 
in both quantity and quality, and in an esthetic 
sense. Basic training is highly desirable for further 
development with the passing vears, however, the 
broadness of illuminating engineering from a phys- 
ical, psychological and physiological sense must be 
recognized. Considerable pessimism exists among 
engineering educators because in the past the in 
dustry has not been receptive in absorbing individ- 
This 


may be because the training, while specific, was not 


uals with special training in Illumination 


coordinated or comprehensive 


In the determination of any curriculum it is 
necessary to consider the positions to be filled by 


Table I 
gives the Electrical Engineering Options at the 


the graduate in [luminating Engineering 
University of Illinois and the subdivision of both 
the functions and responsibilities which the indi 
vidual may face in following the profession 

In this discussion it is assumed that the student 
selects the Illumination Option although he is al- 
ways taught that he is an electrical engineer and 
that he is being trained so as to be able to function 
in any of the three optional fields 

Shortly after graduation the individual will find 
himself with technical responsibility, usually under 
an experienced engineer, therefore, his immediate 


needs are for technical training 


He will have very 
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Electrical Engineering 
(a) Communication 

(b) Illumination 


(e) Power 
Function 
Application Production 
Construction Research 
Design Sales 
Development Service 
Operation Teaching 
Test 
Responsibility 

Technical 

Supervisory 

Executive 


little contact with management and to his surprise 
after four vears of intensive training no one will 
ask his opinion or weigh very seriously any of his 
ideas. He will during this period use extensively 
those things he has learned in his courses which 
apply directly to the field in which he is working 
and must assimilate the particular knowledge and 
practice of the organization with which he is asso- 
ciated 

The training received in college should prepare 
him for these first few years. Thereafter it is as- 
sumed that if he is to develop into responsible su- 
pervisory capacity and eventually into executive 
responsibility he will have to do additional work, 
chiefly in the fields of finance, administration and 
personnel Therefore, the curriculum (outlined in 
Fig. 1) is developed to give the individual technical 
information and procedure in the fundamentals 
with enough information and vocabulary so that he 
can develop himself in those subjects which deal 
Special 
The 


emphasis is not upon these as formal courses but 


with administration and the humanities. 
emphasis is placed upon Rhetoric and Speech 


upon the transfer of thought clearly in presenting 
both written and spoken ideas to those who are not 
trained to understand the technical analysis or the 
technical vocabulary. In carrying out such a plan, 
only the third and fourth years of a college course 
can be specialized and even then only to a partial 
degree. At least 30 per cent of a student’s total 
time in college should be devoted to the specific 
study of illuminating engineering to prepare him 
for apprenticeship in the profession. 

A listing of some of the specific studies are indi 
cated below, the first four being of direct technical 
nature while the remaining represent related sub- 
jects necessary for an understanding of the prac- 
tice of illuminating engineering. 


with the 
The basic principles of 


l. Optics This course deals properties of 


light and the light phenomena. 
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FIRST YEAR 


Elements 
Drawing 


Rhetoric 
Inorganic Compos ie 
Chemistry tion 


Descrip- 
tive 
Geometry 


Metallic 
Elements 


Rhetoric 
Composi- 
tion 


General 
Physics 


Differen- 


SECOND YEAR 


Electro- 
Dynamics 


General 
Physics 


Integral 
Calculus 


Analyti- 
cal Elective 
Mechanics 


| 
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Differen- Circuit Thermo- 
tial Analysis dynamic 
Equations 


Resistance None 
Materials Technical 
Elective 


Electrical 
Machinery 


Physiolo- Psycholo- History 
Arc hitec- 


gy 
Vision Vision ture 


FOURTH YEAR 


Electron- 
ics 


Salesman- 
ship 


L 


Illun. Illumin- EE 


Design ation 
Economics 


Measure- 
Sources rents 


Sales History 
Adminis- Architece 
tration ture 


Seminar 


Figure 1. Illuminating Engineering Option at the University of Illinois. 


optical instruments and devices are covered with considera- 
tion given to conduction in gases, radiation and photometry. 

2. ILLUMINATION CALCULATIONS It is essential that the 
student have a thorough understanding of the fundamental 
definitions and quantities in the subject and how these are 
interrelated. With the fundamental material as a back 
ground the testing and use of test data in illumination cal 
culations for symmetrical and asymmetrical light sources are 
considered. The final steps cover the line sources, surface 
sources and enclosures, also the different methods of ap 
proach in the solution of these problems. A study of these 
approaches indicates the advantages of each method and its 
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limitation and forms a nucleus from which the student can 


develop his own methods in treating illumination problems. 


3. ILLUMINATION Design —No engineering course is com 
plete without a consideration of design. Design is confined 
to the equipment and the installation. The development of 
the use of equipment in lighting is marked by a study of the 
multi-souree arrangement as contrasted with Illumination 
Calculation, where the work is confined to the individual unit 
as to flux and illumination distribution. In this course the 
economics of lighting installations and maintenance is given 
considerable study. 
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the light source is divided 

vy of the source and the 

of line spectra and black 
ndation upon which the actual 

1. Consideration is given to 

s of the light sources in the elee 


sel for better operation and operat 


This considers the anatomy 
importance with the 
physical structure of 

md abnormal per 

is introduced te 

with methods of vision correction and 
which determine decrease or loss 
conditions of disease and 

s not all given in the basie physiol 


ed throughout the complete organized 


Psyc HOLOGY Viston The human behavior in 
«ving is important the determination of the comfort and 
Again it is 


advertising values lighting installation 


essential to associate this one funetional reaction to the 
other senses and the complete human psychology. Here as in 
physiology the basic material is given in a definite course, 
however, pertinent information in this field is introduced 


even in the technieal portion of the training 


7. Hisvrery or AgcurrecTURE Formal classes the 
history of architeeture give the student a background of th 
development of the various forms of architeeture. The stu 
dent develops in the voeabulary of the architeet, follows his 
method of reasoning and is brought to an understanding 
that in the field of design the architect has definite reasons 
tor demanding certain conditions because of the atmosphere 
he must crent It is desired, in such a course, that the 
Hluminating engineer appreciate the point of view of the 
others with whom he must work in developing a comfortall 


nd harmonious lighting installation 


S. SALPSMANSHIP Since many of the students in illumi 


nating engineering look forward to a carver in the engi 
neering sales field the principles of salesmanship are of vital 
interest. The thought behind such a course goes beyond the 
idea of practical information to the principle that an Tllumi 
nating Engineer has as a major part of his problem the 
sale of the idea of good and comfortable lighting, not only 
to the architect but frequently to the client. The principles 
of selling need not be applied to a product of manufacture 


alone but work equally well for the advancement of an idea. 


SALes ADMINISTRATION Sinee the tie between engi 
neering and sales in Iluminating Engineering is so strong 
it is deemed advisable to equip the student with the prin 
ciples and voeabulary of sales administration. Also a large 
number of those seleeting the option have a marked interest 


in the sales division of engineering 


10, SEMINAR \ course in the preparation and presenta 
tion of technical papers. The illumination option students 
seleet topics in their field and thereby study intensively 


some small subdivision of the subject. 


It is because of a criticism that Illuminating En- 
vineering cannot be classified as a profession, that 
the educational institution has a major interest in 


the professional development of the Society and 


for this reason it has been thought best to discuss 
in one paper the question of professional standing 
and educational procedure in training Illuminating 
Engineers. 

Society members have encouraged the establish- 
ment of an [lumination Option at the University 
of Illinois and the Chicago Section has supported 
the Option by establishing two scholarships, one at 
junior and another at senior level for individuals 
registered in Tluminating Engineering, for those 
showing both high scholastic standing and promise 


of future development in the profession 


With almost as many night 
games schecuied this past sea 
son as day g2moes, the lighting 
of baseball parks has become a 
matter of major importance to 
this field of sports. At Fenway 
Park, Boston, the game shown 
here was played under light 
ing levels approaching day 
light conditions. Minimum in 
the outfield was 200 foot 
candles. Photo courtesy of the 
Boston Edison Co., through the 
Electric Institute of Boston. 
Inc 
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Lighting a Large Office 


A.LA. File Nu. 31/14 


LIGHTING OBJECTIVE: To provide suitable illumination for a variety of office tasks using low-brightness 
fluorescent lamps. 


Installation at Lower Hudson District Office, Central Hudson Gas and Electric Corporation, 
Newburgh, New York 


General Information: In lieu of windows the warm grey walls of this 1900 square foot office area are 
enhanced by panels of colorful wallpaper. The following table shows the surface characteristics of 


the area: 


Ceiling black and white mottled Acoustone F — 72 per cent RF 


Wall warm grey i2 
Wallpaper - multicolor (average) 
Dado - French grey 

Floor medium light grey linoleum 

Wheeldex tops — tan linoleum 


Table tops tan linoleum 
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Installation: An average illumination of 76 footeandles is provided by 178 40-watt T-17 4500K low- 
brightness fluorescent lamps mounted in Curtis No. 1762-C Alzak aluminum troffers on 30-inch centers. 


Luminaire brightnesses are shown in the sketch, and room brightnesses are indicated below : 


24 footlamberts 


Wall 
Ww 


Table Tops 
Wheeldex tops —- 13 


Lighting data submitted by Taylor M. Barr, Central Hudson Gas and Eleetrie Corp., Poughkeepsie, 
of good lighting practice and to aid in the design of similar installations. 
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Development of a Gaseous Tube 
Directional Taxi-way Marker Light 


T PRESENT most taxi-way marker lighting 
A is accomplished by means of standard flush 
contact or runway lights modified by aviation 
blue glass color screens so that the unit appears to 
the pilot as a dim blue light regardless of the angle 
or position from which the light is observed. Thus, 
on a dark night or one with restricted visibility, a 
pilot taxiing his plane along a taxi-way using such 
lights, with their all-way type of distribution, can 
easily miss a turn in the pavement, and taxi the 
plane between a pair of lights on the same side of 
the taxi-way on to soft ground or mud. Such a 
mishap ean have serious consequences or calise 
undesirable delay. Furthermore, the blue color 
sereens are inherently inefficient, screening out and 
wasting much of the total generated light 
With the 
marker light developed at the C.A.A. Experimental 
Station, it is proposed to use high current, rela- 


gaseous tube directional taxi-way 


tively low voltage, blue fluorescent gaseous tube 
light sources installed to form a V-shape and so 
mounted in an elevated lighting fixture that the 
point of the V is always towards the taxi-way. Thus 
the pilot will always have a definite indication as to 
the location of the taxi-way. 


Ma GILBERT is with the Civil Aeronautics Administration, Experi 
mental Station, Indianapolis, Indiana 


Figure 1. (Below) Gaseous 
tube directional taxi-way 
marker light. 


Figure 2. (Right) Plowing in 
cable for taxi-way light- 
ing installation. 
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A Gaseous Tube Directional Taxi-way Marker Light 


By M. S. GILBERT 


This report describes the development of a 

taxi-way marker light designed to indicate 

to pilots the exact location of the taxi-way 

without requiring a pilot to see more than one 
light of an installation at a time. 


Twenty of these lights have been installed at 
Weir Cook Municipal Airport, Indianapolis, Indi- 
aia. Operating an average of 12 hours per night, 
the entire system will consume approximately 10 
kwh per night, or in the neighborhood of 30 cents 
worth of electrical energy per 12-hour period. 

The light consists of an elevated unit which 
stands 21 inches high, has plexiglass windows, and 
is provided with a frangible base coupling, discon- 
necting plug and switch. The operation of the 
latter is governed by the one-piece top, removal of 
which opens the switch. 

Preliminary tests and observations indicate that 
the light can be readily recognized. Due to their 
flexibility of structure, when these units are struck 
by planes, they usually suffer only fractured coup- 
lings, broken lamps and some dents. A number of 
these, carelessly damaged by small planes parked 
near th 
back into service. No damage to the small planes 


‘axi strip were straightened out and put 
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Figure 3. (Left) Taxi-way marker light (cover removed). Figure 4. 
(Right) Lamp or tube for taxi-way marker light. 


show disconnecting plug). Figure 5. 


was reported. There were 11 cases reported of 
lights being hit before one cover was damaged too 
badly to be straightened out. This matter of break- 
age is particularly vexing at Indianapolis as many 
small planes are parked along the taxi strip. Such 


parking is not a general practice over the country. 


Equipment and Installation 


After observation of the continued economical 
and successful performance of relatively high cur- 
rent low voltage gaseous tubes in an experimental 
boundary lighting system at Aretz Airport, Lafay- 
1 


ette, Indiana,’ it was decided to use the same type 


f gaseous tube for an experimental taxi-way 
lighting system 

Consequently a development contract was 
negotiated with the tube designers, an independent 
manufacturing firm. Under terms of this contract 
the government was furnished 20 of the gaseous 
tube taxi-way lights complete with tubes and ready 
for operation (Fig. 1 

A 120-volt multiple distribution system was se 
lected for supplying power to these units, as they 


are so designed that a relatively wide variation in 


‘ 
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J 
J 
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Figure 6. Wiring diagram and layout of experimental 
taxi-way lighting installation. 
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Marker Light 


(Center) Taxi-way marker light (uncoupled to 


voltage due to line drop has little effect on the 
operation, The installation was made with No. 10 
and No, 12, 600-volt single-conduetor trenchwire 
Fig. 2 


The lighting unit shown in Fig 


plowed in with a cable plow 
3 with cover 
removed, consists of a transformer, fuse block, 
capacitor for correcting the power factor, safety 
switch and blue gas-filled tubular light sources 
which are held in place by fuse clips. The com- 
ponent parts are mounted on a frame-work which 
is protected by a removable one-piece cover with 
plexiglass windows. Removal of this cover oper- 
ates a switch to open the circuit to the transformer 
during maintenance. The windows are held in 
place by means of a self-sealing weather-strip 

A polarized plug and receptacle are enclosed 
in the fracture coupling so that if the unit is 
struck and knocked off the base, the eleetrical cir- 
cuit will be disconnected at the same time without 
any live high voltage wires left hanging loosely. 
See Fig 4 

Reflectors were originally provided with these 
lights, but tests showed that with these the effect 
was that of a lighted area rather than that of a 
bent line. After the reflectors were removed, the 
desired sharp, clearly-detined V-appearance re- 
sulted 

Although some question has been raised as to 
whether or not the units could be a little less 
bright for better results, nothing is being done 
to reduce the brightness until comments have been 
No difficult: problem 


is involved in reducing the brightness if such 


received from more pilots 


action is found to be necessary. 


The lamp, or tube, shown in Fig. 5, which is 


designed for cold cathode operation, is made of 
lead glass, 20 mm diameter. 


The interior of the tube is coated with blue 


tilhert, MS 4 Low Cost Boundary Lighting System for 


Small Airports Technical Development Report Ne beer 
1946 
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Figure 7. Cablepower distribution curve for directional 
taxi-way marker light. 


calcium tungstate fluorescent phosphor. At each 
end are the tungsten filaments which serve as the 
electrodes. These are especially designed for the 
desired current characteristics of the tube. Dur- 
ing the manufacturing process the tube is ex- 
hausted and filled with argon gas at low pressure. 
To this is added a small amount of mercury which 
provides the proper spectral radiation for en- 
ergizing the phosphor. 

The current consumption of each lamp is 105 
milliamperes and normal operating voltage is 95. 
In starting the lamp less than 500 volts are re- 
quired. 

The transformer is rated at 50 volt-amperes and 
joth 110-volt 
and 220-volt primary taps are provided. 

An 8 mfd 
transformer to correct the power factor to S85 


consumes 0.45 amperes at 115 volts. 
condenser is connected across the 
per cent plus 


Tests made at the National Bureau of Standards 
show the bare tube to have a brightness of ap- 


proximately 5 candles, for a 6-inch length. Candle- 


power of the unit is somewhat higher, as shown in 
the curve, Fig. 7. 

The color of the lamp is within the specified 
requirements for aviation blue. (See Fig. 8.) 

The units were spaced approximately 200 feet 
apart, some 10 feet from the pavement and some 
(where the taxi access strips are very narrow) 
approximately 15 feet away from the pavement. 
A sketch showing the location of the lighting units 


and wire is shown in Fig. 6 
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Figure 8. ICI chromaticity diagram for taxi-way marker 
light. 


Operating Costs 

The operating cost of these taxi-way lights is 
very low as the power consumption of the indi- 
At the 
present writing the lights have been operating 12 


vidual unit is approximately 44 watts. 


hours nightly for approximately 60 nights or 
about 720 hours without any burn-outs. No data 
is vet available on the life of the tubes, but it is 
estimated that they will continue to operate for 
well over 3000 hours without burn-outs. Result of 
life tests and production costs will of course deter- 
mine lamp maintenance costs. Such costs should 
not prove excessive. 

Conclusion 

In view of the results obtained with this experi- 
mental type of taxi-way lighting, gaseous tube 
directional taxi-way lights should be = seriously 
considered for future use on large airports. 

They have been easily seen and interpreted by 
various pilots and are being received with enthu- 
siasm by the airline pilots so far reporting. 

It has been found that these lights clearly point 
out the location of the runway and by the nature 
of their design make it possible to use a pattern 
of lights requiring fewer units than under the 
present standard practice. 

While experience with this new type of taxi- 
way light will help in developing a satisfactory 
pattern, increased production should help in re- 
ducing the costs, so that both first cost and main- 
tenance are expected to be well within the budget- 
ary capacity of any airports requiring their use 
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Lighting of Spinning Frames (Mules) 


LIGHTING OBJECTIVE: To provide general illumination sufficient in quantity and uniformity for rapid detection 
and repair of broken threads. 


A.LA. Pile No. 31/13 


Installation at the Bachmann Uxbridge Worsted Corp., Uxbridge, Mass. 


‘ 4 


General Information: The large industrial area shown in the photograph 
has a light cream ceiling (74 per cent reflectance) and a varnished maple 


floor (35 per cent refleetance). 


Installation: Continuous rows of single-lamp porcelain enameled troffers 
(Miller Co. No. AC-1192) on 6°6”" centers, mounted 10°6” above the floor, 
(48° cvrorr) - 
and equipped with 40-watt S500K fluorescent lamps provide a maintained 
, illumination of 35 footeandles. The brightnesses of the luminaire are indi- 


eated on the sketeh. 


itted by the Bachmann Uxbridge Worsted Corp... Uxbridge, Mass., 


ting problem and to aid in the design of similar installations, 
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and Diffusion in Illuminating Engineering,’” 
I have dealt with the part played by semi- 
shadows and have devised methods for calculating 


| N A CHAPTER of my recent book on ‘* Shadow 


and measuring them. Since the measurements are 
made with the footeandle meter, the size of its 
photo-electric cell represents the area over which 
the shadows are measured. As a rule, the cell sur- 
face is small in comparison to the shadowed field 
so that unshaded illumination is not likely to be 
included in the measurement. On the other hand, 
ever-present semi-shadows will extend far beyond 
the surface area of any conventional cell, so that 
cells of different size may give different results in- 
asmuch as they inelude more or less of the variable 
semi-shadowed field. 

In a paper read at the 1946 Convention of the 
British 1.E.S. on ‘* Fluorescent Lighting Practice,’ 
Mr. W. J. Jones suggested that 
While dealing with industrial applications it is not in 
appropriate to refer to the shadow characteristics yr the 
opposite expression, diffusion characteristics of fluores 
eent lighting* 
and reported a series of very instructive tests. He 
did not specify the kind of cell used, but according 
to a private communication to the writer, he pro- 
vided a small rectangular cell of approximately 40 
x 19 mm, with a view to ‘‘keeping the depth of 
shadow practically uniform over the measuring 
surface,’’ in other words, to eliminating semi- 
shadows, which, however, is easier said than ac- 
complished. 

Whether one should use a smaller or larger cell, 
evidently depends on the influence which the vari- 
ation of the cell area has upon the result. In the 
present paper, I propose to determine this influence 
and draw certain conclusions therefrom. Before 
tackling the problem proper, I shall summarize the 
principle of the measuring method itself. 


Fundamentals 
The characteristic expression of shadow is the 

**Shadow Factor,’ approved and recommended 
by the Ninth Session of the L.C.I., defined as 

E— E, 

S = ———., where 

E 

E represents the total unshaded illumination, 
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Measuring Shadow and Diffusion 
with the Photoelectric Meter 


By KONRAD NORDEN 


Ek, the residue illumination in the shadow, 
either quantity being measurable by means of a 
conventional footcand!> meter. 

The complementary term 

D=1 SN 
represents the ‘‘ Diffusion Factor.’’ 

In the simplest form of diagram, Fig. 1, L repre- 
sents the light source whose flux towards P would 
produce at that point a shadowless illumination £, 
but is fully intercepted by shadow caster d, so that 
E, becomes 0, hence SN land D) — 0. Now, in 
good lighting practice exposed point sources are 
generally out of use, therefore Fig. 1 must be re- 
placed by Fig. 2, where a surface light is indicated 
by line A,B, representing either the diameter of a 
globe or bow! of a circular or the length of a linear 
source (luminous tube). Here caster d intercepts 
only the part of the flux emanating towards P from 
zone a,6,, which would result in total shadow at P 
were it not for the flux from zone A,aq, — 5,B,, 
which freely passing by the caster hits P and illu- 
minates that shadow up to a certain value E, < E. 
The latter effeet would likewise be produced by an- 
other light source located outside angle 2x which 
the caster subtends at P. For simplicity’s sake, 
however, we shall not consider any additional 
sources, since for the purpose of this investigation, 
they do not afford novel features. 

Still, even Fig. 2 does not represent the true 
story. What we measure with the footcandle 
meter is not the illumination of a point but of an 
area, viz. that of the photo-electric cell surface. 
We, therefore, must turn to Fig. 3, which is the 
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Figure 2. 


fundamental diagram of practical shadow condi- 
tions. The area of the cell is indicated by F. Again 


although not 


we have a zone ab of the source 
equal in size to the corresponding a,b, of Fig 
whose flux towards F is completely intercepted by 
caster d; the remainder of the source, however, be- 
haves differently from that of Fig. 2. Only the flux 
BB, passes completely 
by easter d and, inasmuch as it strikes F illumi- 


from the outer zone A,A 


nates the full shadow caused by the obstruction of 
ah. There is, however, the flux emanating from the 
bB towards F, 
ly passes by the easter and hits a certain portion of 


intermediate zone Aa which part- 
area F, partly hits the caster and is intercepted. 
This zone is responsible for the formation of semi- 
shadows which are gradated from center to edge 
of F as the proportion of the intercepted and non- 
intercepted flux varies from one end of the zone to 
the other 
tive surface of the photo-cell, the meter has to indi- 


Thus, if F now is to represent the sensi- 


eate not a uniform value E,, but an average value 
BE.) over the semi-shadow due to zone Aa — bB, 
possibly superposed by a uniform component due 

BB,, if the source should 
Zone A,A BB, obviously 
plays the same part as an additional light source 


to a farther zone .4,.4 
extend bevond AB 


discussed in connection with Fig. 2, therefore needs 


not be considered for the purpose of this analysis. 


A A |o 8 B 


h 
x 
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Figure 3. 


Measuring Shadow with the Photoclectric Meter 


Thus the task of determining the numerator of the 
shadow or diffusion factor comes to measuring 
(E,),, over the gradated semi-shadow due to zone 
Aa — bB. 

Now, if we have two footeandle meters, one with 
a smaller, the other with a larger photo-electric 
cell, calibrated as they should be so as to give equal 
readings in response to any given unshaded illu- 
mination FE, their readings must differ in the case 
of a gradated semi-shadow inasmuch as the flux 
striking the excess surface of the larger cell differs 
from the mean flux striking the smaller cell. Our 
problem is now to find out what this difference 
amounts to at its most, i¢. when comparing the 
smallest cell practically used for ft-c measurements 
with the largest one. 


Photo-Electric Cells 


The photo-electrie cells used by the various 
manufacturers of footeandle meters differ in shape 
and also in size. Insofar as we deal with circular 
shadow casters, cells fit for shadow measurements 
should be circular. The commonly used types 614 
and 703 of the Weston Sight Meter are equipped 
with a circular cell of 1'." =< 38.1 mm in diameter. 
Another Weston type, No. 603, having two such 
cells mounted in a pad, is not suitable for shadow 
The same is true of the General Electric 
meter owing to the rectangular shape of its cell. 


tests 


The Westinghouse meter is similar to the Weston 
703 in cell area, however not quite circular, there- 
fore only of limited use for our purpose. In Eng- 
land, Everett Edgeumbe & Co. Ltd. make much 
used footeandle meters, supplied also by the Holo- 
phane Ltd. under the latter’s trade name, with cir- 
cular cells of 45 and 67 mm in diameter. German 
manufacturers before the war employed with their 
**Luxmeters’’ circular cells of 35 and 57 mm. 

Among this variety the largest cell is that of 67 
mm. When looking for the smallest. we must re- 
member that some manufacturers supply with their 
meters diaphragms called Multiplier Disks’’ for 
amplifying the scale of the instrument at a ratio of 
1:10 by reducing the cell surface to a tenth of the 
normal. The Weston cell of 38.1 mm when covered 
by the disk with six small openings of about 5 mm 
each, thus becomes equivalent to a cell of 12 mm in 
diameter. There is, in faet, no limit to which the 
reduction may not be carried; even for point-to- 
point measurements of illumination has the photo- 
electrie cell already been adapted.‘ We are, there- 
fore, not very far from reality if we take as the 
lower limit a theoretical cell of point size. 

Our problem thus practically narrows down to 
this: we have to determine once FE and (E,),. with 
a cell of 67 mm (cell No. 1), then EF and EF, with a 
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cell of point size (cell No. Il). The divergence of 


the resultant quotients gives us the maximum 


E 
divergence likely to oceur in practical diffusion 
tests. 
The Test Case 
As a test case, we take the illumination of a 
work bench produced by a fluorescent tube AB 
(Fig. 3) horizontally suspended at a height H 
above the working plane. The numerical value of 
H can be fixed arbitrarily; not so, however, the 
numerical data of the shadow caster, viz. its height 
Ah and diameter d. upon which depends the width 
and location of the semi-shadow producing zone 
Aa bB, hence the value of (E,),. The width of 
this zone is entirely independent of d, depending 


or, once H is fixed, increasing 


exclusively upon 
il 


with h, though not quite proportionately. On the 
other hand, as d is increased while h kept constant, 
the zone of constant width is shifted towards the 
ends of the light source.® 

We settle on a case where zone Aa 
the greater portion of AB, adopting for conveni- 
ence certain data of an example already analyzed 
in my book. These data are 
AB = 1192.6 mm (approximately the length of a 48” tube) 

H = 1219 mm or 4 

d SS mm 

h 150 mm 
Under these conditions, the semi-shadow producing 
zone Aa 4B becomes — 955.6 mm, which is 80 
per cent of the full tube length. A shadow caster 
of these data simulates a man’s hand at a level of 
150 mm above the plane of work. The case is 
diagrammatically (not to scale) represented by 
Fig. 3 with cell I indicated by F, and by Fig. 4 
with cell II indicated by P. We now have to deter- 
mine the numerical value of Dr from Fig. 3 and 
Dur from Fig 4. 

By comparing the two figures, we note that zone 
aA bB of Fig. 3 has ceased to produce semi- 
shadow in Fig. 4 where half of it has acerued to 


bB oecupies 


Figure 4. 
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the full shadow producing zone now increased from 
ab to a’b’ (the latter, by the way, identical with 
a,b, of the former Fig. 2). and the other half 
turned into an unobstructed zone whose total flux 
emitted towards P illuminates that point. Our re- 
sult, therefore, depends on how much the semi- 
shadow producing flux due to the entire zone 
Aa OB (Fig. 3) differs from the unobstructed 
flux due to its half Aa’ b’B (Fig. 4). 


The Method 

Prima facie one should assume that the simplest 
way of settling the matter would be by experiment, 
i.¢. building up the test case and taking the above 
measurements. However, even provided that speci- 
mens of cells | and Il were readily available, their 
inherent errors might obscure the very divergence 
we are trying to determine; one should also bear 
in mind that the magnitude of error stated by the 
maker of the instrument refers to a more or less 
uniform and not to a gradated illumination, so that 
new problems would arise when assessing the read- 
ings. 

All this can be avoided and fully reliable values 
of Dj and Du obtained by way of calculating them. 
The only postulate is that the tubular lamp AB 
must be treated as a pure line source; as the essen- 
tial factor in semi-shadow formation is the length 
rather than the width of the source, there is no 
reason why the results thus derived should not 
equally apply to an operative fluorescent lamp. 

The calculation of E and E, for cell II, Fig. 4, 
is based on the well known formula for the illumi- 
nation of a point perpendicularly beneath the 
center of a line source, viz. 


(1) £n = oH (28 + sin 2B) 
where B represents the brightness of the lamp and 
28 the angle subtending its length AB. 

This formula, by the way, has originally been 
derived and published by the author as early as in 
1908.7 

From Equation (1) follows, if 2x denotes the 
angle subtending a’b’, Fig. 4 (same as a,b,, Fig. 2), 


(2) (En [28 + sin 28 — (2x + sin 2x) ] 


2H 
hence 
28+ sin28 — (2x + sin 2x) 


(3) Dy 
28+ sin2 


eliminating B and H. 

The calculation for cell I, Fig. 3, is not so easy. 
The illumination of a cireular area by a line source 
is too complicated a function to be expressed by a 
plain formula, therefore one has first to compute 
differential fluxes due to elements of the line 
souree, using a formula derived by Lambert for 
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the fluxes exchanged between a luminous element 
: and a circular area, vic. 


f2 
H? + r’ ; 
(4 loz 1 — 
#24 


where f is the diameter of our area F, and r the 
distance of its center from the point perpendicular 
beneath ¢, in Fig 3 being OB 
the total flux ® — fo,de of the source striking F, 
we must compute from (4 


In order to obtain 


a number of fluxes for 
various positions of ¢, plot the results according to 
eurve ‘‘A”’ in Fig. 5 with the fluxes o, as ordinates 
the the 
abseissae, then obtain the mean value of the fluxes 
and multiply it by the total length AB of the 
In the illustration only half of the source, 


and central distances of elements ¢ as 


souree 
from O to B, is represented, the other half being 
svVmmetrical. 

So far so good regarding the unobstructed flux 
For the partly intercepted flux ®’, 
existing 


however, 
calculations do afford any 
We the method de 
veloped by the author, the description of which 


lighting not 


serviceable formula Use new 
would exceed the scope of this paper and will be 
found, together with an example of its application. 
The caleula 
is to be made for various elements ¢ of the 
Aa bB of the 
the results plotted and recorded in curve 
‘R.”” Pie. §&. the value of the 
multiplied by the leneth of the zone. As final re 


in the author's above-mentioned book 
tion 
semi-shadow producing zone 
source, 
ane 


mean fluxes 


sult we get D for cell I 


Numerical Results 
Cell I 67 


mim 
Curve **A,”’ 


gives a mean value 0, 
; multiplying by AB 
— 0.2449 


vives a 


1192.6 mm we get 


Curve 


mean Valine 


multiplying by the length Aa 


bB 


955.6 mm. we get 
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= 0.09687 
0.09687 
0.2449 
Cell IL (point size) 

Equation (1) gives 

Ey — 0.006970 

Equation (2) gives 
(E,) = 0.006970 


hence i= = 0.3955 


- 0.004556 = 0.002414 


0.002414 
hence Dy = ——— = 0.3460 
0.006970 
Dy — Du 
and the variation = 0.125 or 
Du 
Dy 12.5% lower than Dy. 


To check this result, I quote from my book the 
example analyzed therein which offers similar con- 
ditions of light source and shadow caster, however, 
a cell of intermediate size between I and II, viz. 
the Weston cell of 38.1 mm in diameter. In that 
instance the variation amounts to 

0.257 — 0.242 
0.242 
which fits very well into our picture. (The higher 
value quoted in the footnote on page 97 of the book 
must be corrected accordingly.) 


6.2° 


Synopsis and Conclusions 


Measuring the residue illumination of shadows 
with the footcandle meter amounts to measuring 
the 
area defined by the size of the sensitive surface of 
the cell. Thus, different results obtained with cells 
of different size under equal conditions of light 
source and caster, denote that the shadow or diffu- 


average illumination over a semi-shadowed 


sion factor varies with the area over which it is 


determined, Should this variation be considerable. 
we would have to agree upon a standard size of cell 
for measuring S or D factors. 

Between extreme limits this variation has been 
found amounting to 12.5 per cent. In assessing this 
result must take account that for 
plicity’s sake we have neglected any unobstructed 


we into sim- 
fluxes whether due to an extension of the source 
beyond AB or to additional light sources, although 
either will be present in almost every practical illu- 
mination, Assuming, ¢.7., that unobstructed fluxes 
will increase the unshaded values of ® and Ey re- 
spectively by 50 per cent, it is easy to ascertain 
that the variation will then be reduced to 5.85 per 
cent; or, if the increase be 100 per cent, farther 
down to 3.65 per cent; either value being already 
within the inherent error of the instrument. 
Consequently, when determining shadow or dif 
fusion factors in a practical installation, it is 
the 
meters may be employed. 


irrelevant which of conventional footcandle 
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A further conclusion can be drawn from the 
above values with respect to calculating shadow 
factors in dlumination design. The exact method, 
of course, is that used above in connection with cell 
I, but is much too cumbersome for engineering 
practice. For this purpose sufficient accuracy will 
evidently be obtained by the simpler method used 
with respect to cell Il, viz. substituting for the 
shadowed area its central point and calculating D 
after equation (3). 

Another category of shadow measurements is 
that intended to reveal the inherent light-diffusing 
qualities of an isolated source (lamp or luminaire), 
with a view to comparing different types of sources 
as to their diffusing effect. These tests must be 
made under identical conditions, i.e. with a stand- 
ard caster in a well defined test room at a certain 
mounting height.* Sinee additional sources do not 


exist, we cannot count on the reducing effect of 


unobstructed fluxes, therefore the size of the cell 
becomes relevant to tests of this category. Consider- 
ing that larger cells will bring out better the dif- 
fusion characteristics of the source, we ought to 
keep to the upper range of conventional cell sizes. 
Thus by using no smaller than the Weston 38.1 mm 
cell we can limit the possible variation to the 
admissible rate of 12.5 — 6.2 = 6.3 per cent. 
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Latest Thinking on Nerve Centers A great deal of study, research and engineering went into the design of this 

“nerve center” — the load dispatching room of the Consolidated Gas Electric Light & Power Co. of Baltimore, Mary- 

land. Fluorescent fixtures mounted on a 10-foot mounting height from an 11-foot ceiling in continuous rows spaced 

on 5'4-foot centers, provide approximately 50 footcandles of comfortable, glareless indirect illumination. Planned 

Lighting by the Edwin F. Guth Co., lighting design by H. M. White, Consolidated Gas Electric Light & Power Co., 
Baltimore. 
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Lighting Techniques in the 
Rebuilt Rotterdamsche Bank 


NE OF THE first reconstruction jobs to be 
completed after the war in badly-damaged 
Rotterdam was the rebuilding of the head 
offices of the Rotterdamsche Bank. Destroyed by 
bombing in 1940, together with the entire center 
of Rotterdam, rebuilding plans were considered 
an opportunity for the application of many new 
ideas on a large seale, and especially in the light- 
ing systems 
In the rebuilding of the Rotterdamsche Bank, 
the architect, Dr. H. F. Mertens, and his advisors. 
were faced with the difficult task of planning for 
this large building (180,000 square feet of floor 
space) all sorts of technical devices for heating, 
air-conditioning, acoustics, ete., not the least of 
which was the lighting. In spite of the country 
being practically isolated by five years of German 
occupation, they had to try to make the projects 
so progressive as to be modern by the time they 


could be realized. This was admittedly quite a 


problem, especially as regards the lighting be- 


By L. C. KALFF 


cause the engineering developments for fluores- 
cent lamps were just beginning. 

In those days only the fluorescent lamps of 25 
watts, with about a 1000-lumen output were be- 
ing made in Holland, on a small scale at that, 
with a five-foot 3000-lumen lamp at that time in 


the planning stage. 


One after another four projects were worked 


out for the lighting of the offices, each reflecting 
the stages of development in the years since 1942. 
The first prototype of a special louver-fitting as 
shown above gave the most promising results. The 
largest part of the ceiling was going to be used 
heating, so the fixtures had to be 
Each fixture could con- 


for panel 
mounted on the girders 
tain one, two or three lamps; two-lamp systems 
so common today had not vet been developed. 

For the whole building a 30-footeandle light- 
ing level was accepted as the minimum, whilst 
for those rooms where more exacting visual tasks 
had to be performed, or where daylight was ex- 
eluded, a level of 50 to 60 footeandles was deemed 
to be necessary. 

Since lines of unscreened lamps are not desir- 
able generally, it was decided to mount the fluor- 
escent lamps in fittings. A logical solution would 
have been to mount the lamps in channels in the 
ceiling, but by the time preparations had reached 
that stage the ceilings had all been occupied by 
the installations for heating and ventilation 


IK. L. ©. Kaurr is General Art Director, Philips Works, Eindhoven 
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In order to mateh the lighting installation as 
far as possible to the form of the interior a type 
of fitting was designed that could be mounted in 
continuous lines directly against the ceiling. 
Moreover, this would give not only sufficient di- 
rect lighting on the working plane but also a cer- 
tain amount of indirect lighting from the ceiling 
and walls. To save costs it was arranged to have 
two or three lamps in each fitting. Finally, there 
was the searcity of glass to be reckoned with, so 
that ultimately an all-metal fitting for this proj- 
ect was designed. 

The fixture is made of sheet iron and in it can 
be used either one, two or three fluorescent 40- 
watt lamps. The mounting channel carrying the 
chokes and starters has been purposely made high 
so that the lamps hang far enough below the 
ceiling to throw some light upon it over a fairly 
wide area. 

The lamps are screened underneath by metal 
louvers. Sections of this louver let the light 
through at an angle of at most 2 x 70° measured 
in the longitudinal axis of the lamp and under 
an angle of 2 x 60° laterally. These louvers which 
are nowadays used in all shapes and in different 
ways, leave a free passage for the light in the 
desired angles of emittance. They do not have 
the disadvantage of glass plates which in course 
of time lose their translucency owing to the ae- 
cumulation of dust. 

At the present time, when twin-starters can be 
used, an even number of lamps per fitting would 
be preferable, but at the time that this project 
was put into execution 1946) these twin-starters 
were not vet on the market. 

In the offices units of two or three lamps were 
installed, so that in general it would be a fairly 
easy matter to use six lamps in three twin-com- 
binations, For the sake of uniformity and in 
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1. Marble entry hall—20 to 30 
footcandles. Unit fixture blends 
effectively with hall decoration. 


2. All metal fixture which can ac- 
commodate one, two or three 40-watt 
lamps. Can be used individually or 
in rows. 


3. Vault access hall — 30 to 60 foot- 
candles calculated. Illuminated by a 
cove and recessed louvered troffers. 


4. Portion of general offices—about 
50 footcandles on desks. Rows of 
11 unit fixtures follow roof line. 


order to have the lighting installation in the gen- 
eral offices as far as possible conform with the 
architecture of the building the same type of 
fitting was used in the majority of the offices. A 
more decorative lighting was used only in the 
entrance-hall, in’ the safe-hall, the managers’ 
rooms and the board-room. 

It is with great satisfaction that today we can 
show a few photographs of this installation. In 
our opinion, it is comparable with some of the 
best installations in the world, especially when 
it is considered that it was designed and planned 
independently in a country completely isolated 
from those parts of the world where technical 


progress in the lighting field was still possible. 
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Lighting a Launderette 


A.LA. File No. 31/14 


LIGHTING OBJECTIVE: To provide illumination of sufficient quantity and proper quality for operating automatic 
washers and for reading while waiting. 


Installation at Launderette, 
432 Main Street East, 
Rochester, N. Y. 


General Information: The 
surface characteristics of this 
44° x 17’ x 13'8" area are in- 
dicated below : 


Ceiling - white - 80 per cent RF 
Walls white —- SO per cent RF 
Platforms black — 5 per cent RF 
Floor — marbleized black —- 1 per cent RF 


Installation: General illumination is supplied by two-lamp, 40-watt, 4500K 

bare fluorescent strip mounted around three sides of the room directly on 

the ceiling behind a valance (twenty four-foot lamps on each side and eight 

- across the rear). This provides 65 footeandles at the machines and 40 foot- 

si : ~ eandles on the chairs in the center of the room. Brightnesses are shown on 


Lighting designed by V. D. Mitchell, Rochester Gas and Electric Corp 
installed by P. R. Rause, 94 Locust St.. Rochester, New York 


Lightir lata submitted by V. D. Mitehell, Rochester Gas and Electric Corp., 89 East Ave., Rochester, 
New York, as an illustration of good lighting practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
51 Madison Avenue, New York 10, N. Y. 
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Lighting for Machining of Small Metal Parts 


Prepared by the Committee on Lighting 


FOREWORD 


Herewith is presented a revision of 
the 1939 report on “Lighting for the 
Machining of Small Metal Parts.” 
(Trans. L.E.S., January 1939, p. 21- 
54.) The revision is essentially the same 
as the previous treatment except for 
the addition (in Section 5) of material 
relating to fluorescent light sources. 
This report is not intended as a com- 
plete analysis of all of the seeing tasks 
encountered in the metal-working in- 
dustries but as a study of some of the 
major and most exacting seeing tasks. 


COMMITTEE ON LIGHTING FOR 
MACHINING OF Meta, Parts 
J. M. 
A. Linpsay 
W. H. Kanter 
R. E. Mavusk 


1. Introduction 


(a) In this work an earnest effort 
was made to abide by a definite tech- 
nique such as is outlined below, and 
each visual problem was approached 
with this point in mind: 

(1) What must be seen? 

Observations were made to determine 
to what extent the operator is dependent 
upon seeing for the particular operations, 
to what extent his movements are neces 
sitated, aided, or inhibited by his ease of 
seeing. 

(2) How is it seen? 

Observations were made to determine 

the detail that the operator attempts to 
recognize and how quantity and quality 
of light would affect this detail recogni 
tion. 
(3) What quantity and quality of 
lighting will provide the most efficient, 
safe, and comfortable seeing condi 
tions? 

The quantity and quality of lighting 
should be defined by the result desired 
at the point of work rather than by de 
scription of the light producing sources. 
This technical specification of the desir 
able lighting result should include the 
quantity, direction, degree of diffusion, 
shadow contrast, background contrast, 
maximum source brightness, spectral 
quality of light, and a description of all 
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for the Machining of Small Metal Parts 


other modifying factors. Furthermore, 
this specification of the lighting result 
should not be influenced by present prac 
tice or the availability of equipment. 

(b) The industrial plant* in which 
these studies were made is well lighted 
according to present-day practice. Ma- 
chinery, ceilings, and walls are regu- 
larly painted and excellently main- 
tained. The comments and observations 
of the operators were valuable and the 
work was carried on in an environment 
representative of the best of modern 
plant practice. 

(c) After a careful survey of the 
plant is was decided to confine the 
study to representative major opera- 
tions. These were found in the tool 
room and were the operation of ma- 
chines such as lathes, grinders (inter 
nal, external and surface), millers 
(universal and vertical), shapers, drill 
presses, bench work and inspection of 
metal surfaces. 

(d) The setting up and operation 
of these machines present similar see- 
ing tasks. The precision of such ma- 
chine operation usually depends upon 
the accuracy of the set-up and the 
careful use of the graduated feed in- 
dicating dials rather than the observa- 
tion of the eutting tool or its path. The 
work is usually checked by portable 
measuring instruments and only in rare 
cases is a precision cut made to seribed 


line. 


2. Fundamental Seeing Task 


Analysis of the above operations 
disclosed a fundamental seeing prob- 
lem, namely, the discrimination of de 
tail upon plane or curved metallic sur 
faces. The visual tasks of seeing de- 
tails on plane and curved specular and 
semi-specular metallic surfaces are se- 
vere but fortunately most cases are 
quite similar. These seeing tasks are 
distinguishing eat divisions on scales, 
micrometer calipers, dials, ete., scribe 
marks and indentations, blow holes or 
other surface defects. 


*The Cleveland Graphite Bronze Company 
Cleveland, Ohio 


of the Illuminating Engineering Society 


3. Procedure of Study 


3.1—General 

(a) The Luckiesh-Moss Visibility 
Meter! was used to obtain an indica- 
tion of relative visibility. In all of the 
tests discussed in this report, care was 
taken to hold constant all of the 
physical conditions of the test with 
the exception of the variable which 
was being studied. In order to estab- 
lish a criterion for the use of the 
meter to compare the relative visibil- 
ities of three dimensional seeing tasks, 
the following tests were made. The 
illumination was varied by changing 
the source brightness. 

(b) If the proper correction factors 
are applied, the visibilities are com- 
parable and measurements can be made 
under any quantity of illumination, as 
is evident from a study of Table I. 
This was extremely useful as many 
readings were made in the factory to 
establish laboratory procedure. How- 
ever, all data presented herewith were 
obtained under controlled laboratory 
conditions. It should be emphasized 
that throughout the report, visibility 
readings are to be considered indicative 
and not absolute. 


3.2—S pectral Quality 

To determine the effect of spectral 
quality of light upon the visibility of 
typical machine shop seeing tasks 
which had not been specifically covered 
by previous investigators,?* relative 
visibility measurements were made on 
micrometer calipers, steel rules and on 
lines scribed upon a number of com- 
mon surfaces, illuminated by mereury, 
tungsten color-corrected (blue 
filter) tungsten light. However, as in 
previous investigations,*:* no  signifi- 
eant differences in visibility were 
found. 

Visibility Its Measurement and Significance 
in Seeing,” Journal of the Franklin Inatitute, 
October, 1935, page 459 
*"Seeing in Tungsten, Mercury and Sodium 
Lights,’ Transactions 1.E.S., July, 1936, page 
655-674 
*Comparison of the Light from the High-In 
tensity Mercury Vapor Lamps and Incandes 


cent Filament Lamps for Visual Tasks," Trans 
actions 1.E.S8., April, 1937, page 365-378. 
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TABLE I. 


Relative Visibility of Convex Scale 


Illuminated by Diffused Light 
(Source of Large Area and Constant Position) 


Relative Visibility Corrected 


Relative Visibility toa c F 

Tiumination on Work as Read Basis 
Ft 

20 Fre 4.70 3.45 

9.0 4.70 

100 16.0 


TABLE Il. 


Relative Visibility of Convex Cylindrical Scale 


Illuminated by Several Qualities of Lighting 
(Ten footcandles on work in all cases) 


Quality of Lighting 


Exposed Light Source-——No Diffusior 
sith Wh ! 
« Ind rial Reth 
Large Ares ! Brightness Sou 


TABLE III. 


Angle Subtended 
by Source in Plane 
Normal to Axis of 


Cylinder (Source Relative 
Angle in Decrees) Visibility 
1.2 
ped 
1.2 
20 1.2 
‘ 15 
40 


Relative Visibility of Convex Scale 


Tiluminated by a Diffuse Source and an Extraneous Glare Source 
Diffuse Source subtended an angle of 90 degrees at the work. 
Extraneous Glare Source (Open type Industrial Reflector) placed successively at 
eight locations on the periphery of a circle of 5 foot radius 5 feet above the work 


plane 


Tliumination on Work 


Prom Diffuse From Glare 
Source Source 
10 18 
10 
ce of ght leeations 


3.3—Quality 


found 


It was that the quality of 


lighting was the most mportant tactor 
n obtaining good visibility of the see 


tasks and comfortable seeing con 


ditions, A preliminary study revealed 
that although the tool room was well 
ighted according to present-day ac 
cepted industrial standards, the men 
moved various seeing tasks (partien 
larly micrometer calipers) about in an 
effort to avoid glare fron specular re 


flection, often shielding the principal 


eht source with their bodies or hold 


ne the task in a shadew. Thev 
ently preferred a low value of diffused 
greater quantity of 


illumination te a 


shreet lighting with its tted clare 


by refleetion 


3.4—Visibility of Specific Seeing 
Tasks 


fonrer Seals 


3.4.1 
(a) A test was 


ofa conven seale 


ule of the visibility 


luminated by vari 


Machining of Small Metal Parts 


| Relative Visibility* 
(Corrected to a Common 


Total Footcandle Basis) 
2s 21 
118 


ous qualities of lighting. The microme- 
ter caliper was selected for the initial 
experimental work, beeanse of (1) its 
universal use in metal-working (2) its 
portability and (3) its similarity to the 
the tasks encoun 


majority of seeing 


tered 
(b) These results were contirmed by 


From Table Il it Is 


evident that the best visibility (Fig. 1) 


other experiments 


was obtained when the source was of 


low-brightness whose 
the 


was a band of sufficient width to form 


large-area and 


specular reflection on micrometer 


a untformly bright background for the 


figures and «divisions which must be 


sven. High visibility was obtained be- 
cause of the good contrast between the 
dark figures and the bright background 
the lack of 


the footcandles 


ns well as reflected glare 


Although 


available from the nearly point source, 


suine were 


the appearance of the micrometer 
different. Asx Fig. 2 


the refleetion of this source (41 Table 


was 


vastly shown in 


Il) wes a narrow brilliant (gloring) 


band which obscured the remainder of 
the micrometer because of the harsh 
specular reflection. The actual figures 
which were being read and their back 
ground were dark so that the bright 
These 


two factors resulted in low visibility 


ness-contrast Was very poor. 

(c) The physical characteristics ot 
the souree which is used will modify 
the effect.’ 


thons, however, indicate that due to the 


Our laboratory observa 


relatively small size of the direct type 


of industrial reflectors in use for gen- 


eral lighting, essentially the same 
range of visibility will be obtained. 
(Fig. 3) 

Investigations were then made of 


extraneous factors which would affect 
the visibility obtained from sources ot 
large-area and low-brightness. 


indicated in 


(d) It was found as 
Table ILL that a typical open-type in 
dustrial reflector the vicinity re- 


duced visibility to a considerable ex 
tent even though the principal com 
ponent of illumination was supplied 


by the source of large-area and low 
Increased diffuse lumina 
this 
extent although the visibility does not 
that obtained when the 
vlare souree is absent. (See #5 Table 
Il) 
(e) 


scale 


brightness. 


tien overcomes glare to a great 


inerease lo 


the convex 


when 


The visibility of 


was then studied illumi 
nated by a souree of eomstant bright 
ness. The illumination upon the object 
was altered by changing the mounting 
height of the source. The variation in 
was not signifi 


the 


source angle, however, 
all 


image Was of sufficient size to act as a 


eant sinee in cases reflected 
hackground for the seale 

(f) Table IV 
source of given brightness, whose re 
the 


indieates that for a 


flection forms the background of 
detail to be 


creases as the actual illumination is in 


seen, the visibility de 


erea sed, 


(g) 


grease, 


An explanation is that dirt and 
ete., 
tion factor have lodged within the ent 
detail. The this 


material increases in proportion to the 


of an appreciable reflec 


brightness of matte 
iumination whereas the brightness ot 
the background remains constant, be 
ing proportional to the source bright 
Contrast is lessened and conse 


quently the visibility is decreased, 


ghting on Machine 
March 1999. py 


The Influence of General ! 
Tasks Trane 
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3.4.2.—Steel Rule 


(a) To supplement the work de 
seribed above on the convex scales, 
visibility measurements were made on 
a machinist’s steel rule. This rule is 
typical of those found machine 
shops. 

(b) Relative visibility measurements 
were taken for the «i-ineh divisions 
of this rule when illuminated by dif- 
fusing-type industrial reflectors, so 
situated that the seale refleeted no 
image of the light source to the eye of 
the observer. The rule was then tilted 
slightly so that a portion of it was 
covered by the retlection of one of the 
lighting units. In addition, measure- 
ments were made using a directional 
beam of light from the observer's left 
and at an angle of 45° with the hon 
zontal. Finally measurements were 
taken when the rule was illuminated 
by a source of large area and low 
brightness whose reflection covered the 
entire section of the scale which is of 
interest. A summary of these data is 
ineluded in Table V. 

(c) The maximum visibility  oe- 
curred when the seale reflected the 
image of the light source to the ob- 
server's eye. This condition caused the 
cut divisions of the scale to appear as 
dark lines against a bright background. 
This is the ideal way to light a flat 
seale, providing it is of nearly uniform 
brightness over the entire section of 
the rule which is of interest to the 
operator. 

(d) It should be noted from this 
table that the same visibility is ob- 
tained with equal source brightness 
regardless of the actual source. The 
seeing conditions in Case 2 are not 
truly indicated by the visibility read- 
ings since the rule is not uniformly 
bright and the reflection is likely to be 


glaring (Fig. 4). 


3.4.3—Scribed Marks 


(a) To further correlate the study 
of the effect between quality of illum- 
nation and visibility, numerous tests 
of relative visibility were made on 
scribed marks on various types of sur- 
faces. Some of these data are included 
in Table VI. 

(b) An examination of these data 
reveals several significant facts. When 
light of a directional characteristic’ is 
Studies in Lighting of Intricate Production 
Assembly and Inspection Processes, Transac- 
tions 1.E.S.. December, 1957, pages 1026 and 
1034 
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TABLE IV.—Inverse Variation of Relative Visibility of Convex Scale 


with Respect to Illumination 
Large area source of constant brightness. 


Illumination increased by lowering source position. 


ondition 

Source Brightness 
Footcandles on Work 
Relative Visibility* 
Condition II 

Source Brightness 
Footcandles on Work 
Relative Visibility* 
Condition 

Source Brightness 
Footcandles on Work 
Relative Visibility* 


90 footlamberts 


150 footlamberts 


390 fvotlamberts 


18 23 
2.2 1.8 
a5 67 
t6 2.7 1.8 
110 0 180 
2.2 1.7 


*Corrected to a Common Footeandle (10 ft-«) Basis 


TABLE V.—Relative Visibility of Flat Steel Rule (1/64” Divisions) 
Illuminated by Several Qualities of Lighting 


(Ten footcandles on 


Method of Lighting 


i Diffusing type industrial reflector (no retle: 
source 
2. Diffusing type industrial reflector (source re 


on portion of rule read) see Fig. 4 


Directional Beam (45 degrees with horizontal) 
4. Source of Large-Area Low Brightness (Enti 


covered with source reflection) see Fig. 5 


used, good visibility of seribed marks 
may be obtained if the marks are 
oriented for maximum visibility (Fig. 
6-A). This position is such that the 
brightness of the source is reflected 
from the side of the seribed marks to 
the observer’s eye. The disadvantage 
of such a system is that poor visibility 
results for all seribed marks except 
those that are oriented for maximum 
visibility (Fig. 6-B). 

(c) If the surtace to be seribed is 
treated with a dye, which has a low 
reflection factor, the process of serib- 
ing will remove the dye, exposing the 
surface of the metal. If the piece is 
illuminated so that these lines appear 
bright against the darker treated back- 
ground, good visibility is obtained for 
the scribed marks, regardless of their 
direction. This is indicated in Table 
VI, Item 3, under the large-area low- 
brightness source (Fig. 6-C). 

(d) In the case of scribing on spee- 
ular and diffuse aluminum a slightly 
different condition is found. Here the 
maximum visibility for seribing was 
found when these pieces were lighted 
so that the seribed marks appeared 
dark against a uniformly bright back 
ground. (Souree of large area and 
low brightness). 

(e) When there is considerable dif- 
ference in the contrast between the 


seribed line and the background, the 


work in all cases) 


Brightness 
of Rule 
(Portion Read) Relative 
Pootlamberts Visibility 
tion of 
OR 1.0 
flection 
25.0 5.5 
0.7 1.2 
re rule 


large-area, low-brightness light source 
accentuates this contrast and increases 
visibility. When there is little differ- 
ence in the contrast between the seribed 
line and the background, directional 
lighting will heighten contrast, either 
by utilizing the difference in specular 
reflection between the seribed line and 
background or by the introduction of 


shadows. 


3.4.4—Center-punch Marks 


(a) A visual task quite similar to 
scribing is that of seeing typical cen 
ter-punch marks. Some relative visibil- 
ity measurements on punch marks are 
included in Table VIT. 

(b) The maximum visibility was ex- 
perienced when the side of the punch 
mark opposite the observer reflected 
the brightness of a light souree to the 


observer's eve. 
3.4.5—Concare S pecular Surfaces 


(a) Another difficult seeing task en- 
countered was the inspection of con- 
cave specular surfaces for surface de- 
fects such as blow holes and irregular 
scratches. Due to the concavity of these 
pieces, specular reflections may appear 
from nearly any sourees of light in the 
surrounding area. Beeause of this fact, 
it is believed that the best seeing con- 
ditions for deteeting the defeets would 
be provided when the concave surface 


is made uniformly bright. In this case 
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Figure 1. Micrometer caliper properly lighted by a source of large area and low 
brightness. 


Figure 2. Micrometer caliper poorly lighted by a small light source. 


Figure 3. Appearance of micrometer caliper when viewed under a typical general 
system of industrial reflectors. 


he detects appear dark! ® Relative 4. Design Procedure 
vistinlitv measurement eontirmed this 
helio! 4.1—General 

(b) In mak ny these mensurements 


(a) Throughout this study, nearly 


the ey r angle was changes 
nly the viewing ang wat nged all the experimental work indicated the 
ightly t btain righ ! desirability of a source whose reflected 
dark background tor the det : hi 
lark background for t lefects, Wher image from the metallie surface would 
the surtace was bright, the seratches 


provide a bright background for the 


appeared dark, and when it was dark, 


detail which must be seen. According 


these defects appeared heht. The blow 


ly, a design procedure is presented 


holes appeared dark under all condi herewith which will indicate the size of 


tions the source necessary to produce are 
Special Lighting Applications for tus tleeted image of the required dimen 
Processes, Transactions 1 Janua ‘ 


pages 57-81 sions, This procedure is based upon 
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reflection from specular surfaces. It 
should be recognized that a non-specu- 
lar surface will follow this law ap- 
proximately depending upon the de- 
gree of specularity of the surface. 

(b) To determine the relation be- 
tween the size of the source and its 
reflected image on the working surface 
the following facts must be estab- 
lished : 


(1) The normal position of the opera 
tor’s eve relative to the work. 

(2) The desired coverage of the re 
fleeted image of the source (luminous 
irea 

3) A practical mounting height for 
the lighting unit. 


4.2—Plane Specular Surfaces 
(Straight Line Cross Section) 


Since the angle of reflection is eqnal 
to the angle of incidence, the following 
procedure can be used to establish the 
size of source necessary to obtain the 
desired area of reflected brightness. 
After determining the width of lumi 
nous areas necessary, draw lines from 
the eve to the margins of the proposed 
luminous area on the work (Fig. 7). 
At these points erect normals to the 
surface and construet lines so that the 
f incidence will be equal to the 


angle 
angle of reflection. These lines will 
form the angle “S” which defines the 
size of the source required for the es 
tablished mounting height. This angle 
“S" is equal to the angle “EF” at the 
eve whieh is subtended by the lumi 
nous area. Fig. 7 represents this con 
dition and applies to any specular sur 
face, the ecrossection of which is a 


line 


straight 


4.3—Convex Specular Surface 
(Circular Cross Section) 


(a) After determining the width of 
luminous area needed, construct: lines 
from the eve to the margins of the 
luminous area (Fig. 8). At. these 
points, erect normals to the surface 
und construct lines from the surface 
so that the angle of incidence will 
equal the angle of reflection. The angle 
“SS” which these lines make when pro- 
jected below the eyvlindrical surface 
can be shown to equal twice the angle 
at the center of the cylinder sub 
tended by the reflection of the source, 
plus the angle “2” at the eye which is 
subtended by the reflection of the 
source (See Appendix). Angle “S” 
defines the size of the source required 
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for the established mounting height. 

(b) A simple chart based upon this 
formula will be found in Fig. 9 which 
indicates the size of source (in degrees 
of the subtended angle “S”) necessary 
to produce any width of band upon 
various size cylinders. This is appli 
cable to any specular object with a eir- 
cular cross section in the plane of that 
section. The position of the source 
can be determined by drawing the line 
from the eye to one edge of the lumi- 
nous area or band. At this point, 
construct a normal to the surface and 
draw a line so that the angle of inci 
dence equals the angle of reflection. 
One edge of the source will then be on 
this 
height. 

(c) It can be shown that the same 


line at the desired mounting 


general procedure can be applied to 
eoneave surtaces (See Appendix.) 
5. Conclusions and Recommendations 


5.1—Summary 


(a) The experimental work indi 
eates a desirability of diffusing light 
sources of comparatively low bright- 
ness which subtend a large angle at the 
pont of work. This condition can be 
met by a source of small physical size 
close to the work or by a large source 
subtending the same angle at a greater 
distance from the work. 


(b) The 


insofar as is practical, meet this speci 


general lighting should, 


fication. Indirect lighting of the ceil 
ing is a common way of providing a 
large area diffusing source. An ap 
proximation of such a source may be 
obtained from a general lighting sys- 
tem employing fluorescent lamp lumi 
naires arranged in grid patterns 

(c) In eases where physical condi 
tions render impractical the use of the 
ceiling as a secondary light source, or 
results cannot be 


where the desired 


obtained advantageously with fluores 


TABLE VI.—Relative Visibilities of Scribed Marks Under Equal Illumination 


Type of Source 


1. Untreated steel 
(cold rolled) 


2. Steel treated with 
copper sulfate 


3. Steel treated with 


commercial dye 


Diffuse aluminum 


| Position 
f 


Scribed 
Marks* 


Specular aluminum 


*Position of Scribed 
sketches 


Figure 4. Appearance of steel rule under a typical general 
system of industrial reflectors. 
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Marks 


(10 footcandles) 


Types of Lighting 


Directional 
from Left, 
45 degrees 


System of Diffus- 
ing Type Indus- Large-Area Low 
trial Reflectors Brightness Source 


with 
Horizontal 


at threshold 


at threshold 


than 20 
than 20 


ater than 20 
ater than 20 


with respect to the observer © are indicated the following 


Piece oriented for maximum visibility of seribing when viewed 
directional light 

piece oriented for maximum 
marks of the emery 


under the 
Sulfate treated 
seribing 


Copper visibility 


of the 


used to clean 


which is parallel to the 


the surface before application of the copper 
sulfate) 
Copper Sulfite treated 


of the scribing which is normal to the emery marks 


piece oriented for maximum visibility 


Seribing at right angles to that of maximum visibility 
Secribing at right angles to that described in A-1 
Scribing at right angles to that described in A-2 


Seribing parallel to the line of vision 
Copper Sulfate treated piece positioned so that scribing parallel 
to emery marks is parallel to line of vision 

Copper Sulfate treated piece so that scribing normal to emery 


marks is parallel to line of vision 


Seribing normal to the line of visior 
Seribing at right angles to that described in C-1 
Seribing at right angles to that described in C-2 


Figure 5. Appearance of steel rule under a source of large 


area and low brightness. 
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cent lamy> grid systems, the lighting 
fulfilled by 
relatively 


specification should be 


smaller sources, mounted 


close to the work. In addition, general 


lighting in aceordance with present 
accepted practice should be provided 
Extraneous glare sources and high 


brightness ratios should be minimized 
in order to provide the hest seeing con- 
ditions. This is particularly true where 


the work surfaces are of specular 
metal 
(d) Light-colored ceilings anc 


walls materially improve visibility due 


upper 


to the decrease in brightness ratio 
fe) No speertic 


recommended for 


spectral quality of 
maximum 


light is 


visibility 


5.2—General Lighting 


(a) This report establishes the de- 


light sources which are 


sirability of 
uniform bnght 
heen diffi 


large in area, and of 


ness, Until reeentlv, it has 


eult to obtain this type of illumination 


due to the faet that the available 


sources Were sma nh size and ot high 
intrinsie brightness. This meant that 


equipment had to be designed to give a 
high order of diffusion 


Th 


it easy to obtam a good approximation 


fluorescent lamp has made 


of a large area uniform brightness 


light souret It should be remen bered, 


however, that the tvp fluorescent 


unit consisting of one o re lamps in 


» trough reflector, is in reality an ex 
tended linear source rather than a true 


Where actual 


they can be 


large area souree arye 


area sources are hecessars 
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Figure 6. 


readily constructed by the use of sev- 
eral fluorescent lamps behind a diffus- 
ing panel. In many eases, however, the 
linear characteristics of the fluorescent 
unit ean be utilized to advantage with- 
out the complication of grouping the 


bank 


micrometer barrel, for example, or the 


lamps in a In the ease of the 
eviindrical feeds on machine tools, it is 
possible to secure satisfactory reflected 
images when a row of fluorescent units 
is mounted with its length at right 
angles to a line parallel to the axis of 
the evlindrical seale. By orienting the 
fixtures in this manner, the image re 
flected on the evlindrieal scale extends 
around the scale a sufficient distance so 
that the graduations are easily read. 
If the rew is mounted with its length 
parallel to the axis of the eylindrical 
a narrow band of light is 
rather difficult to 

Most 


have dials and scales mounted at van 


ale, only 
reflected, making it 
read the 


graduation machines 


ous angles with respect to the machine, 


Upper Left— Scribing on untreated steel 
(shown at left of picture); steel treated with copper-sul- 
fate (center) and steel treated with a commercial dye 
(right) when oriented for maximum visibility and lighted 
by a directional source. Upper Right—-Same pieces placed 
parallel with and normal to the line of vision and illumi- 
nated by light of a directional character. Lower Left — 
Same pieces viewed under a source of large area and low 


brightness. 


and in order to make the dials easily 
readable regardless of the position of 
the 


solution appears to be to use fluores 


the machines in room, the best 
cent units in what is known as a grid 
pattern. It will be noted from Fig. 10 
that this system consists of continuous 
rows of fluorescent lamps plus essen 
mounted at 
The 
grid system provides a fair approxi 
that 
would be obtained under a panel ot 


tially continuous rews 


right angles to the first group. 
mation of the seeing conditions 
uniform brightness covering the ceil 
ing. This condition ean be further im 
proved by using fluorescent lamps of 
lower than normal brightness, reflec 
tors with louvers, or diffusing covers 


or by making the ceiling brighter. 


5.3—Supplementary Lighting 
(a) It is 


perform critical visual tasks in shadows 
the 


machine or work or by the operator 


sometimes necessary to 


east by overhead projections of 


TABLE VII.—Relative Visibilities of Center-Punch Marks Under Equal 
Illumination (10 Footcandles) 
Directional Source 
Between Observer 
Metal Directional from and Task — 45 Source of Large 
Left—45 degrees degrees with Area and Low 
with 1 Hori tal _ Brightness 
Untreated Stee Cold Rolled 4.3 2.4 17 
ira 1.7 ao 5.3 
TABLE VIII.—Relative Visibility of Defects on Concave Specular Surface 


(Source Brightness Constant 


Vital Parts 


220 Footlamberts) 


Relative Visibility — 
Background of Defect 


Bright Dark 

4.3 

61 3.7 
(ireater than 20 1s 
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Defect 
Hortsental Scrated 
Vertica Parall Seratches 
‘ 


. 


SIZE SOURCE 


SIZE SOURCE 
REQUIRED 


REQUIRED 


eve 
POSITION 


ESTABLISHED 
MOUNTING 
T 
HEIGH ESTABLISHED 
MOUNTING 
HEIGHT 


WORK PLANE S=2C+E 
WHERE S= ANGLE SUBTENDED BY 
wioth of __ C = ANGLE. SUBTENDED BY 
= ANGL 

LUMINOUS — ‘e.° LUMINOUS AREA ON WORK 

3 - E = ANGLE SUBTENDED BY 

S=E x LUMINOUS AREA AT EYE 


= ANGLE SUBTENDED By 
SOURCE ON WORK 


= ANGLE SUBTENDED By 


WIOTH OF 


LUMINOUS AREA AT EYE 
Figure 7. Showing procedure to be used in establishing 


the size of source necessary to obtain the desired area of 
reflected brightness when applied to a plain specular 


LUMINOUS AREA 
Figure 8. Showing procedure to be used in establishing 


the size of source necessary to obtain the desired area of 
reflected brightness when applied to a convex specular 


surface. 


Many work areas are located on other 
than horizontal surfaces. It is often 
diffieult to light these areas properly 
from a general lighting system and, 
supplementary lighting of 
quantity and 


therefore, 


the proper direction, 


In fact, no modern 


lighting system can be considered well 


ful eonsideration. 


planned unless a good maintenance 


program is an integral part of it. 


5.5—Lighting for Specific Tasks 


§.5.1—Dortable Measuring Instruments 


surface. 


us its position relative to the operator, 
materially affect the visibility of the 
rule. 

(b) The source (or sources) of illu- 
mination should be of sufficient size 
and so located that its image (or their 
images) will be reflected by the entire 


quality for the particular task involved 
section of the rule in which the opera- 


is required. 

(b) For supplementary lighting ap- 
and fluores- (a) 
tion of eut numbers and divisions on 


§.5.1.1—Flat Steel Rules 


tor is interested. The design procedure 


ppage 61S) should be applied to obtain 


plications, both filament The seeing task is the observa- 
the source dimensions which will ful- 
a semi-polised metal surface. This sur till this condition. 


mirror. It 


cent aaits are widely used. Units using 


The source should 


fluorescent lamps provide greater dif- 
lower re be of a nearly uniform brightness of 


250 footlamberts. 


face functions as a plane 


fusion, less shadows and 
was found that the best visibility was 


flected 


lamp, on the other hand, 


brightnesses. The filament between 150 and 


is basically background was 


obtained when the 
bright by reason of its specular reflee- 
The size (a) 


ally a polished surface and the eut 


§.5.1.2—Micrometer Calipers 
a high brightness concentrated source; 
therefore, it is relatively easy to con- tion of a luminous surface. The micrometer barrel is usu 
trol the Ulumination in whatever type and brightness of this source, as well 


of beam pattern is desired. This means 


CONVEX SPECULAR SURFACES (cincuLar CROSS SECTION) 
RELATION BETWEEN DIAMETER OF CROSS SECTION. ANGULAR SIZE 

NORMAL TO AXIS OF REVOLUTION, ANO wi0TH OF SOURCE 
REFLECTION ON SURFACE 


that when it is desirable to produce a 
highly directional type of illumination, 
a filament unit is the logical choice. 
Filament units, in general, are small T J 


which is an advantage where space is a 


eritical factor. 


(c) In certain cases the color of 
light has an important bearing on the 


ease of seeing of a particular task. In 
such cases, the fluorescent unit is the 
usual choice, due to the high efficiency 


production of colored light (daylight, 


blue, green, ete.). 


WIDTH OF REFLECTION (INCHES) 


5.4— Maintenance 


The maintenance of lighting equip- 
ment is a serious problem which often 
is neglected. When we realize that a 


lighting system ean lose over 50° per 


cent of its illumination in a short time 
ANGLE SUBTENDED BY Source. AT WORK IN PLANE OF CROSS secTon (DEGREES) 


due to poor maintenance, it is obvious 
Figure 9. 


that this problem should receive care 
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Figure 10. Fluorescent lighting units arranged in a grid pattern. 


numbers and divisions appear as dark 
The seeing task is therefore the 
dark 


metallie 


lines 


observation of lines against a 


polished background. 


This 


(micrometer 


polished surface background 


barrel), however, fune 


as a convex mirror and redirects 


trons 
light inte the operator's eyes regard 
less of the position of the lozht source 

(b) It that 


the relative position ot a light source 


was found, however, 
to the operator materially affects the 
visibility of the seeing task. So, too, do 
the size and brightness of that source 
Furthermore, it was observed that the 
operator would move the micrometer to 
and utilize a reduced 


a shaded area 


quantity of light in order to take ad 


vantage of the improved quality of 
lighting. 

(c) The source (or sources) of illu 
should he of 


and so loeated that its reflected image 


mination sufficient size 


Figure lla. (Left) 
11b. (Right) 


or their will cover a sector 


it least 50 


) 

wide around the periphery 
The design 
procedure (page 618) for the illumina- 


of the micrometer barrel. 


tiontion of eonvex specular surfaces 
should be applied in the plane normal 
to the axis of the barrel. The source 
dimensions at right angles to this plane 
are not significant as the reflection ot 
even a point source covers the entire 
length of the micrometer barrel. Any 
additional width will provide a factor 
of safety for other positions of the 
micrometer caliper. In cases where it 
will be used in various positions provi 
sion for adequate source size should 
he made 

(d) The source should be of a near 
ly uniform brightness of between 150 
250 The 


brightness value is preferable except 


and footlamberts. lower 


in locations where the reflection of 


other luminaires, windows, or sources 
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of brightness will be superimposed on 
the 50 
rel. Under such conditions the higher 


sector of the micrometer bar- 


value is desirable since it tends to mini- 
mize the reflected interference of the 
extraneous light sources. 


5.5.2—Bench Work 


(a) Bench work is extremely varied 


in character. In the main, however, 
the tasks may be considered as layout 
work and hand finishing. Hammers, 
chisels, files, rules, micrometer calipers, 
prick punches, seribes, ete., are the 
usual tools, 


(b) Probably the diffieult 


visual tasks are seribing and the read- 


most 


ing of rules and micrometer calipers. 
If the lighting is adequate for these, 
it will in most instances suffice for the 
remaining tasks. 

(c) Seribing is the marking by 
seratching of guide or limit lines on 
the surface of a piece of material be- 
fore machining. Size, weight, shape, 
and material composition of the work 
piece are obviously variable factors. 

(d) Upon an untreated and clean 
surface, the line may be nearly in 
visible if not properly oriented with 
respect to the source unless lighted by 


The 


the work piece, 


large area low brightness source. 


relative position of 
workman and light souree are quite 
and no fixed concentrating 
affords 


In such 


critical 
satistaction. 
and 


appear 


source universal 


cases (untreated clean 


surfaces) the scribed lines 


most visible when a concentrating 
souree is direeted so that no specular 
reflection from the surfaces is reflected 
to the eyes, but the reflection from the 
side of the seribed line appears bright 


against the dark surface background. 


- Cross-feed micrometer collar of a lathe lighted by a general system of industrial reflectors. 
Cross-feed micrometer collar of a lathe lighted by a source of large area and low brightness. 
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(e) The objection to such a system 
of lighting is that only those scribed 
marks which are properly oriented 
with reference to the light source have 
good visibility. Also, the best position 
of the piece for viewing varies with 
different positions of the eve. With 
the eve immediately above the work, as 
is apt to be the case when actually 
seribing, the lines are best oriented 
when perpendicular to the light rays. 
When viewing the work from the side 
of a bench, the piece must be rotated 
to gain the best visibility; the exact 
angle of rotation depending upon the 
position of the light source, the height 
of the observer and the height of the 
work. 

(f) If the piece is first cleaned with 
emery and then treated with copper 
sulfate, a layer of copper is deposited 
upon the surface. When the seribing 
is done, copper is removed, exposing 
the metal which appears bright in con- 
trast to the copper background. With 
directional lighting, the lines perpen 
dicular to the emery marks are fairly 
visible, but lines parallel to the emery 
marks may be nearly invisible unless 
oriented to a vantage point for maxi- 
mum visibility. 

(g) There are available fluids for 
coating metal which are dark in ap 
pearance and dry quickly. The seriber 
euts through this coloring and the 
metal shows as bright lines. With such 
a covering applied to the work, visibil 
ity is improved. The best visibility 
for seribed lines in all directions is 
obtained when illuminated by a source 
of large area and low brightness. 

(h) It should be noted that steel 
may have a rather low reflection factor 


due to a coating of oxide, dirt, oil, ete. 


Figure 12. Application of reflecting collar to graduated feed indicating dial. 


When such a piece is scribed, it is simi- 
lar in appearance to steel which has 
been purposely treated with a fluid of 


low reflectance. 
5.5.3—Machine Tools 


5.5.3.1—Graduated Feed Indicating 


Scales 


(a) The seeing task is the observa 
tion of cut numbers and divisions on 
a semi-polished metal surface. This 
surface acts as a cylindrical convex 
mirror which redirects light into the 
operator’s eye from light sources in 
many positions. It was found that the 
best visibility was obtained when the 
background was uniformly bright by 
reason of its specular reflection of a 
luminous surface (Fig. 11-B). 

(b) Micrometer collars are ordi 


narily made with 100 divisions, in- 
dexed by ten’s. The band of retleeted 
light should cover a sector of at least 
36° in order to include one set of 
divisions and one numerical index. 

(c) Cireular seales are usually in- 
dexed every 10° and hence an illumi- 
nated band of only 10° woald be 
necessary. 

(d) The source position should be 
selected so its reflected image will be 
centered about the stationary index of 
the collar. The design procedure for 
convex surfaces can be applied to 
ascertain the source size necessary to 
produce the desired bands of illumi- 
nation, 

(e) In some cases improved visibil- 
ity of vertical or inelined graduated 
machine seales can be obtained by in 
stalling a small refleeting surface ad- 


Figure 13. Appearance of graduated feed indicating scale. A. (Left) — Under typical general lighting 


OCTOBER 1949 


system. B. (Right) — With reflecting collar. 
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Figure 14. 


jacent to the seale and at a 45) angle 
the (Fig. 12). The 
reflection of this surface in the seale 


with horizontal 


provides a lighter background for the 
(Figs. 13-A 


surtace of high 


numerals and divisions 


13-B). A 


reflectivity, which is durable and easily 


matte 


and 


maintained, is most satisfactory 


Precision Tupe Lathes 


(a) The most 
the 


tasks 
the 


reading of the following vernier seales: 


severe visual 


encountered on lathe involve 


1. Cross feed micrometer collar with 


100 divisions numbered by 10's 


2. Compound rest graduated micrometer 


eollar (divided as #1 


Compound rest swivel graduated in 


180), numbered every 10 These seales 


are marked on horizontal or vertical sur 


fuees depending upon the manufacture 


4. Tailatocek spindle net graduated on 
tll lathes 

Micrometer carriage st led as 
#1 
Tay ittachment at the 
rear of the lathe bed) gradua ‘ 
grees or ne end a hes jx foot 
n the other 
7. Mi goa ichment 
ertical fee vith g te microme 
er mr Ve i i horizontal 
swivels, both graduated in degrees 


Precision lathe operation is de 


(b) 


pendent upon the acceuraey of the 


setting up and the use of the gradu 
ated feed indicating dials rather than 
observation of the cutting tool in its 


path. The work is cheeked by portable 


measuring instruments The use of 


these instruments on the we 


rk, plus 


the occasional need of seeing a refer 
ence point on the work, render impera 
tive good seeing conditions in the im 
of the lathe in 


mediate working area 


vidition to the lamination of the feed 


indicating dials, 
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Experimental unit installed upon a 
drill press presents a relatively large source. 


(c) 
graduated feed indicating dials apply 
It is 
verniers 
the 


suggested, 


Lighting recommendations for 


to the seales enumerated above. 
that the 
locations 


appreciated many 


and their complicate 


lighting problem. It is 
however, that a practical compromise 
he made which satisfactorily meets 
the requirements. 


(d) 


able to provide a supplementary di- 


In some cases, it may be desir- 


rectional source for boring operations. 


5§.5.3.3—I nternal Grinder 
(a) 


work on 


The visual task of 
the 


particularly severe. 


setting up 
internal grinder is not 
The work is cen 
tered approximately and fastened to 
the chuck which is then placed on the 
The the 
work is done with the aid of indicating 
dials 

(b) When the 


in operation a 


machine final centering of 


internal grinder i- 


hood is drawn com 


work. 


hinged at 


Hlowever, the 
the 


raised during the setting-up operation. 


pletely over the 
hood which is rear is 
In the raised position it still intereept- 
a considerable quantity of light, al 
though by painting the inside surface 


high 


of the white, or by placing an 
and durable 


the 


reflectivity 
the 
indicator can be materially increased 

(c) 


by the spark shower and again is not a 


insert of 


surtace therein, hghting on 


The start of the eut ts indicated 


diffieult seeing task. Depending upon 


the type of work, internal micrometers, 
gauges, verniers, or other such types 
of measuring instruments are used. 


(d) 


eross-feed verniers is that of reading a 


The seorng task ot reading the 


graduated feed scale and these lighting 
mendations will apply 

(e) The 
servations were made was painted a 
light buff 


machine on which these ob 


Reflection from a horizontal 
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Figure 15. Appearance of work when lighted by experi- 
mental drill-press unit. 


section of the machine was helpful in 
sewing the the 
stock. It is that 


sections be color to 


graduations on head 


recommended such 
hight 


facilitate seale readings wherever pos 


finished a 


sible 


§.5.3.4—FErternal Grinder 


(a) Setting up work is not a severe 
seeing task. The work is approximate 
ly centered by eve and the final cen- 
tering is dene with the aid of indicat- 
ing dials. 

(b) 
by the spark shower which is not a 
difficult task. 


the type of work, gauges, micrometer 


The start of the ent is indicated 


visual Depending upon 

calipers, verniers, or other sueh types 

of measuring imstruments are used. 
(c) 


eross-feed vernier is that of reading a 


The seeing task of reading the 


graduated teed seale and these lighting 
The 


and 


recommendations will apply. 


reading of micrometer calipers 
other measuring devices are, however, 
the most eritiea!l seeing tasks and the 
lighting sheuld be adequate tor these 
§.5.3.5-——s urface The 
tasks for the surface grinder are 
the 


see 
simi 
lar to those of internal and ex 
ternal grinders with the simplification 
that all work is on a plane surface 
Setting up is net difficult and the few 
micrometer collars 


graduated require 


the illumination deseribed under that 


heading 

and Vertical Malers 
(a) The task of 

work usually is not 

tasks are the observation of graduated 


visual setting up 


severe, Seeing 
feed-indieating collars for the control 


of the various movements, as well as 


frequently milling to a guide line 


scribed on the work surface. 
(b) 


the most 


The latter visual task is one ot 


difficult: ones encountered in 
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the tool room, and requires special 
treatment for an adequate solution. 
The visual requirements are similar to 
those of scribing plus the presence of 
the milling tool. This will east a shadow 
upon the most eritieal sections of the 
work area unless a source subtending 
«a large angle is used. The usual type 
of high mounted source of large area 
and low brightness may not be com- 
pletely satisfactory because the milling 
head as well as the tools tend to 
shadow the working area. A diffusing 
source subtending a large angle 
mounted close to the working area 
achieves the best results. Lighting ree- 
ommendations for graduated feed-in- 
dicating dials should be applied for 
such dials. 


5.5.3.7—Shapers--The principal visual 
tasks involve the reading of graduated 
feed-indicating seales and portable 
measuring instruments. In general, a 
slight amount of stock is left on the 
work for the final operations, so that 
measurements are not as eritieal as in 
finishing operations. However, good 
visibility is required and the recom- 
mendations which apply for the light- 
ing of gradnated feed-indieating <eales 


should be followed 


§.5.3.8—Drill Press-- The visual task is 
that of centering the drill to a puneh 
mark on the work. Although maximum 
visibility was obtained with a source on 
the same side of the work as the eve, 
this position is difficult to attain prae 
tieally, Consequently, is recom 
mended that a souree of low-brightness 
specularly reflected by the work sur- 
face (Fie. 14) be emploved 


5.5.4—J ns pe ction of Polished Surfaces 


5.5.4.1—Introductory Explanation 

One of the severest problems encoun- 
tered in the course of this study was 
the inspection of mirror-like (highly 
specular) concave semi-cylindrical bear- 
ing surfaces. These bearings are in- 
spected for such defects as blow holes, 
deep seratehes, pits, dings, machine 
scratehes, irregular scratches, and chat- 
ter marks. Unfortunately, no single 
quality of hghting was found to pro 
vide the best seeing conditions for the 
recognition of all of these various de- 
feets. The defects have been grouped 
according to the types of lighting 
which provide good seeing conditions. 
§.5.4.2—Blow Holes, Deep Scratches, 
Dings and Pits These defects are 


OCTOBER 1949 


usually dark in appearance and are 
most readily visible wnen seen by con- 
trast against a light background. The 
specular metallic background should be 
uniformly bright by reason of the 
specular reflection of a luminous source 
of relatively low brightness. In accord- 
ance with present knowledge, care 
must be taken that the brightness ra- 
tios in the field of vision are not great- 
er than 10 to 1. If a high brightness 
of the polished metal surface is needed 
for the recognition of defects, it may 
be necessary to lighten the surround- 
ings of the work (such as the top of 
the work bench) so that the brightness 
ratios fall within the above limits. The 
size and position of the light source 
depend almost entirely upon the di- 
mensions and contour of the piece 


which is being inspected. 


§.5.4.3— Machine and Irregular 
Seratches—The nearly negligible depth 
of this type of scratch allows diffuse 
light to brighten the sides and bottom 
of the scratches so that there is poor 
contrast between the seratch and its 
metallic baekground if it also is reflect 
ing the source of the diffused light to 
the eve. These defects can best be seen 
by their specular reflection of a diree- 
tional or semi-directional light source 
to the eve when the metallie back 
ground appears dark. Thus, it is im 
portant that the surface be so placed 
relative to the light source that only 
the sides of the scratches will reflect 
the directional light into the eye, and 
the polished surface directs its reflee- 
tion away from the eve. It is helpful 
if uniform neutral color is reflected to 
the eve, Such reflection eliminates 
confusing color images and affords a 
more ready recognition of the serateh 
defect. The placement of such a light 
souree and background is dependent 
upon the specific task and the physical 


arrangement of the work area. 


§.5.4.4—Chatter Marks 


(a) Chatter causes a series of ripples 
on the polished surface. The depth of 
these ripples frequently is too slight 
to be measured by usual methods. In 
this ease they can best be identified by 
the distorted image of lines on a lumi- 
nous source which is specularly re 
flected by the polished surtace on 
which the chatter oceurs.® 


Special Lighting Applications for Industrial 
Processes, Transactions 1.E.8.. January, 1933 


pages 57-81 


(b) A satisfactory light source for 
the inspection of chatter marks is a 
low-brightness, luminous panel upon 
which several parallel black lines are 
superimposed. Good visibility is also 
obtained with a matte white surface 
panel upon which parallel black lines 
are drawn, if the panel is uniformly 
lighted from a souree shielded from 
the eyes of the operator. 


APPENDIX 


The geometrical proof of the rela- 
tion between the source size (also ex- 
pressed as the angle subtended by the 
source at the point of work) and the 
size (and position in case of plane re- 
flection) of its reflected image from 
plane, convex and concave surfaces of 
cireular crossection is presented. 


Plane Specular Surface 
(Straight Line Cross Section) 

The image of a point source of light 
(B) will appear on a plane specular 
surface at a point (D) which divides 
the distance (B’F) between the per- 
pendicular from the souree and the 
perpendicular from the eye to the 
plane, proportiona! to the ratio be- 
tween the height of the source ( BB’) 
and the height of the eve (EF) above 
the plane, The shorter distance is ad- 


jacent to the lesser height. 
& EFC are similar a= 
BDB' & EFD are similar Le Zh 
Source height 414° BB’ = h, 
Eye height EF = h, 
DF :: BB’: EF 


The ratio between the width (CD) 
of the image of a light source in a 
plane specular surface and the width 
of the source proper (AB) is equal to 
the ratio between the height of the eve 
(EF) above the plane and the sum of 
the heights of the eve (EF) and the 
source (BB’) above the plane. (Refer 
to Fie, A and Equation A.) 


Convex Specular Surface 


(Circular Cross Section) 


The angle S at the work subtended 
by a source of brightness, is equal to 
twice the angle C at the center of 
curvature subtended by the reflection 
of the source, plus the angle FE at the 
eye subtended by the reflection of the 
souree, (See Fig. B, Cases I and IT.) 
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Concave S pe ular Surface 


(Cirenlar Cross Section) 


The angle S at the work* subtended 


by a souree of brightness, is equal to 


twice the angle € at the ot 


center 


eurvature subtended by the refleetion 


of the souree, minus the angle E at the 
subtended by 


eve the 


Cases T and IT) 


the retleetion of 


source (See Fig { 


vertex of the gle S varies 


ending 


Vv 
Figure B--Case I. Convex specular sur 
face; eye within source angle 


FRom 
SOURCE, 


Figure B.—Case II. Convex specular 
surface; eye outside source angle. 


FROM 
ourRce 


Figure C.—Case I. Concave specular 
surface; eye within source angle 


om SOUR Act 
E(ye 


e 


Figure C.—-Case II. Concave specular 
surface; eye outside source angle. 
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Figure A. Plane Specular surface. 
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1.C.1. Seeks International 


A study meeting recently was held 
in Paris under the auspices of the In- 
ternational Commission on Ilumina- 
tion for the purpose of studying the 
problem of an international standard 
for automotive headlights. The sug 
gestion that an appropriate interna 
tional standard should be developed 
originated with the United Nations, 
and initially was direeted to the In 
ternational Electro-technieal Com 
mission which in turn referred the 
matter to the LCI. as the appropriate 
ageney for the development of such 
a technical standard. 

With such a great divergence as ex 
ists among the various nations as to 
specifications governing automotive 
headlights, and with the rapidly in 
creasing number of U. S. automobiles 
operating on either a transient or 
permanent basis in the different 
countries of the world, the question 
of an appropriate international stand 
ard has rapidly assumed increasing 
importance. The recent Paris meeting 
concerned itself primarily with such 
necessary initial steps as the devel 
opment and establishment of a pro 
cedure for comparative testing to 
provide a suitable basis for the estab- 
lishment of standard specifications 
for beam pattern and other technical 
points. Another parallel problem is 
the development of a program and 
procedure looking to the introduction 
and general adoption of an interna- 
tional standard. 


Psychological Reactions 
Cause Chemical Results 

What was thought to be poisonous 
gas in a Texas office turned out to be 
an individual psychological - chemical 
reaction resulting from maladjusted 
lighting, according to an item pub- 
lished in the August 1949 issue of Jn- 
dustrial Hugiene Letter (published by 
the Federal Security Ageney, Wash- 


LIGHTING NEWS OF CURRENT INTEREST 


Standard for Automotive Headlights 


ington, D. C.), from which the fol- 
lowing is excerpted, 

An example of an unusual request 
received by the Texas State Depart 
ment of Health, Industrial Hygiene 
Section, developed in Austin when two 
women complained that they believed 
poisonous gases were emanating from 
the basement of their office building 
Upon investigation of the premises, the 
basement proved to be free of carbon 
monoxide and hydrogen sultide, vet the 
women insisted that they experienced a 
sweet taste in their mouths after a 
short time in the room, and that this 
sweet taste later turned to a’ brassy, 
metallie taste. 

Study of their working room disclosed 
that it was illumirated by 4-foot indus 
trial type fluorescent luminaires at a 
distance of about 8 feet from the floor 
and that their desks were placed before 
a large mirror, The two women sul 
mitted to dental examination which re 
vealed bimetallie fillings in their teeth, 
and, with that elue, a theoretical ex 
planation was reached 

The fluorescent lights hanging too 
closely to their desks produced sueh a 
ghastly appearance on their mirrored 
faces that it was concluded that their 
reaction produced a purely psychologi 
eal trouble. Their fear and worry over 
their ghastly appearance resulted in a 
reduced pHl of the Saliva. This in turn 
accounted for the brassy, metallic taste 
they experienced, sinee this taste is 
common where hbimetallie fillings are 
present and there is a low pH of 
saliva. 

When the situation was explained to 
the two women they agreed to use an 
incandescent desk lamp until the fluo 
rescent luminaires could be raised to at 
least a 10 foot level, and different tubes 
providing more red eolor could be in 
stalled. When this had been done. the 


symptoms disappeared entirely. 


Transmitting Messages by 
Infrared Light 

Message transmission by radio wire- 
less is very diffieult to keep seeret. 
Using the visible blinker system may 
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be more limited but may also be slow 
and uneertain in bad weather. Re- 
cently the caesium vapor lamp has 
been perfected so that its output of 
invisible infrared radiation can be 
modulated and ean be picked up by a 
photocell received at the designated 
target, hence permitting voice com 
munication over a beam of radiation 
that penetrates all sorts of weather 
and which cannot be picked up by 
enemy listeners, The caesium vapor 
lamp looks very much like the famil- 
iar sodium vapor lamp except that its 
output is of too long a wave-length 


to excite human vision. 


National Association of Electrical 
Distributors New Name for NEWA 


Effective September 1, 1949, the 
Board of Governors of the organiza 
tion known for many vears as the Na- 
tional Electrical Wholesalers Associa- 
tion announced that the association's 
name had been changed to National 
Association of Electrical Distributors 

It was the opinion of the Board that 
the indispensable economie functions 
of the modern distributer of electrical 
apparatus, supplies and appliances are 
more appropriately reflected by the 
more modern designation National 
Association of Electrical Distributors. 
The Association's offices are located at 


500 Fitth Ave., New York 18, N.Y. 


Dimmer Circuit for 
Fluorescent Stage Lighting 


demonstration of —dimmer-con- 
trolled stage lighting by fluorescent 
lamps was given in June at the Bol- 
ton’s Theatre, according to a report 
published in the current July issue of 
“Light and Lighting,” the official jour- 
nal of the British IHluminating Engi 
neering Society. From this report the 
following excerpts are presented, 

Lamps giving green, blue and red 
light produced good color effects. The 
green and blue were obtained by the 


use of appropriate phosphors in the 
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Fluorescent dimming circuit. 


tubes: the red was obtained bw the use 


of filters. Luaminaires utilizing 


tubes were used for 
lights. wing floods and top hattens 
The different colored lamps were in 
positions parallel to each other, giving 
the effeet of an almost unbroken lne 
ilong the footlights and battens. 

The installation gave a uniform illu- 
uination over the stage, and also put 
considerable light on the draperies 
Hlowever, it is possible that fluorescent 
ligzhting might be considered to give a 
rather flat effeet compared with fila 
ment lighting whieh gives a better 
effeet of light and shade a 


which might be of some importance 


in the lighting of a straight play as 
opposed to some hore speetacular 
show 


The range of dimming required for 


stage ts al least 300 to The 
errenit used tor fluorescent dimming 
see accompanying diagram) is a de 


velopment of a quieck-starting e:reuit 


In the normal arrangement of this 
erreunt, the filaments are heated by a 
whose primary 1s eon 


nected aeross the lan iu When power 
switched inte this emreuit, praeti 
tull line voltage is applied aeross 
transformer, and the filaments are 
heated rapidly. When the str ke~ 
than a half seeomdl) the volt 
the transtermer is reduced 
thout half, amd the heating current 
falls to a low value 
In the as modified for dim 
" purposes, the filament trans 
former is connected direetly across the 
ne nereases the range 
to a marked degree, 
the haeht output ean be reduced on a 
\-foot SO-watt imp te about 4 
eent of normal. The range of dimming 
required for eatre use, however, is 
obtained only by using lamps in which 
the ratio of chameter to le ngth isn uch 


hizher: the best t lamp is the 2 


eurret 
toot 40-watt Ky using two of 
these in combination with a filament 
transtormer having an extra secondary 


winding for the center pair of fila- 


ments, the range of dimming im 
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creased to give a minimum value of 
approximately 2.3 per cent. A good 
ground connection in close proximity 
to the lamps is required for effective 
operation. To get not only good dim- 
ming but alse an effective increase in 
light output over the same range, it is 
desirable that the series impedance 


regulating the voltage be in the form 


fo a variable resistance in series with 
each lamp or, in the case of 2-foot 40- 
watt lamps, each pair of lamps. 

At present there are limitations te 
the system, which are expected to be 
overcome in due course. One of these 
is the fact that the dimming or raising 
of the lights cannot vet be effected 
with the same degree of smoothness as 
with ineandescent lamps. particu 
lar, it seems impossible to dim the 
lamps to zero, the lamps extinguishing 
themselves while giving appreciable 


light 


P L Survey Shows Further 
Lighting Needed 


Over of the lighting the 
average American city is tnadequate, 
according to a survey of Indianapolis, 
Indiana, just completed for the Indas 
trial and Commercial Lighting Equip 
ment Seetion of NEMA, by an inde 
pendent market researeh ageney. In 
dianapelis was selected as a test 
for research omarketing relighting 
met hows connection with an all 
ndustry program of Planned Light 
ing 

Analvsix of national data had re 
vealed that Indianapolis lighting tix 
ture sales were very close to national 
average, being better by about 13% 
In this average American city, it was 
found by the survey that less than 
oot the liehting fixtures now in 
use have been installed since the end 
ot World War I! 


three quarters of these postwar fixture 


Approximately 


sales have been fluorescent, the bal 
anee rneandescent. 

Footeandle measurements during the 
survey indicated that at least Sot of 
the lighting in this average eity is im 
idequate by Tluminating Engineering 
Soelety standards In one group of 
areas, readings of 46 footeandles ond 
better accounted for only 9% of the 
total, In these same types of areas 
ever one-third were less than 10) foot 
candles, and considerably over one-halt 


were less than 20 footeandles., 
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It is felt that these data indicate 
the market for lighting is not even 
approaching saturation. The Indianap- 
olis study shows that the publie ex- 
pects to bay during the next twelve 
months approximately 240 more 
lighting fixtures than have been pur 
chased in an average postwar vear 

The incidence of lighting fixtures in 
this typical city is approximately one 
fixture for every 164 square feet of 
area to be lighted. Of these fixtures 
nearly 36 are thuoresceent and about 
4% are incandescent. Next to getting 
better illumination, those establish 
ments which installed lighting fixtures 
during the postwar period, wanted 
better appearance and improved work 
ing conditions and by their admission 
they have been extremely well satistied 
that these goals have been attained. 

With these facts as a base, it is pre 
prosed to find out in a comprehensive 
program not only the best means for 
promoting Planned Lighting, but alse 
the extent to which it ean be sold in 
the average city, if all elements in the 
local eleetrieal industry are working 


together under one direction 


Georgia Section, 1.E.S. 
Celebrates 10th Birthday 


Ten vears ago a small technical 
group in Atlanta, Georgia received its 
Charter as the Georgia Chapter, LES. 
from the national organization, and se 
became a ploneer Chapter ot the 
Southeastern Region. Now this Chap 
ter, fully matured into a Seetion, 135 
members strong, and even boasting an 
addition, Alabama, and a full-fledged 
Residence Lighting Forum, celebrated 
its tenth anniversary on the evening 
ef August 22nd. At a time of year 
when most sections sweltered away inte 
inactivity, 74 enthusiastic members at 
tended the dinner meeting at the 
American Legion Restaurant. 

To dramatize the history of its first 
decade, seven past chairmen (and 
three representatives for those absent) 
lit one of the ten candles on the speak- 
ers’ table, and each briefly recounted 
the important activities during his 
administration, Photographs, meeting 
netices, and even the original Charter 
displayed in bulletin-board fashion 
further highlighted the growth of the 
organization, Not forgetting the par- 
ent body, copies of all the current 


I.E.S. publications were also exhibited. 
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EIGHT PAST Chairmen of the Georgia Section assembled in Atlanta on August 
22nd to celebrate the Tenth Anniversary of the Section’s (then Chapter) Charter 
Night. Left to right: Walter Nelson, 1944-45; Henry F. Barksdale, 1943-44; James 
F. Whitehead, 1941-42; Al E. Bruner, 1945-46; Jack H. Murrah, 1949-50; Joe B. 
Browder, 1946-47; Oren M. Ruff, 1947-48 and Cecil L. Cannon, 1948-49. Absent 


Chairmen were: Charles Burch, 


1939-40; Ivar Stockel, 1940-41 and Hamilton 


Corey, 1942-43. Each chairman lighted one of the ten candles on the speakers’ 
table as he retold the highlights of his administration. 


After a program devoted to the re- 
view of past events, the evening was 
aptly climaxed with the installation ot 
Murrah 
receiving the gavel as Chairman for 
Although J. M. 
Eleetrie Co., 


this year’s officers, Jack HL. 


the coming year 


Ketch of the General 


“Operation Safety” Promoted by 
National Safety Council 


Bearing the central theme — title 
“Operation Safety.” a complete kit ot 
prepared material on traffie satety 
promotion is being issued monthly by 
the National Safety Council, 20 North 
Wacker Drive, Chicago, Tl The kits 
contain material designed for loeal use 
by newspapers, radio stations, eivie o7 
ganizations and schools 

Geared to the Safety Couneil’s 
November theme of “Pedestrian Sate 
ty.” the November kit is a typical ex 
containing a 


ample of this service, 


number of exhibits and information 


about special posters, “planning 
guide for promoting traffie safety” is 
designed to work as a guiding hand 


hook 


est to 


Exhibits of some special inter 
public support) organizations 


would include: 
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Cleveland, Ohio, presenter of the origt- 
nal Charter was invited, he could not 
attend the celebration, but sent a tele 
gram “to congratulate the Georgia 
Section of LES 


cess and accomplishment. 


on ten vears of sue 
May you 


next deeade be as successful.” 


Conference An 
Traftie 


Prosecutors’ 


l. Traflic 


nouncement Of a 


Court 
Court 
Judges and session at 
Northwestern University Law Sechoo!, 
Chicago, October 17 to 21. 
2 Child Posters 


» Safety Announe 
ing the “repeat” appearance of two 
of the most popular panels in the out 
Child safety 


is stressed as a part of the “Back to 


door advertising series. 


School” theme, 
3. The Highway Fire The National 
Safety Council presents an outstand 
ing booklet designed to stress the im 
portance of knowing, and obeying, 
traffic signs to children of elementary 
school age. The whimsical story of a 
small boy's dream contains sound ad- 
vice for adults as well as for young 
people. 

The October kit theme was “Night 
Traftie 


items submittel be representatives of 


Hazards” which ineluded two 


TELECAST 


the Hluminating Engineering Society. 
One was a four-page item reviewing 
and condensing the American Stand 
ard Practice for Street and Highway 
Lighting, prepared for the National 
Safety Council by C. L. Crouch, Teeh- 
nical Direetor of 


included excerpts from a sub-commit- 


Another item 


tee report “Street Lighting and Traf- 
fie Safety.” contributed by the T.E.S. 
Street and Highway Lighting Commut- 
tee, Stuart R. Williams, 
This outlined the findings of the com- 


Chairman. 


mittee on the relation of street light- 
ing to night traffie safety and included 
statisties on before and after relight- 


ing traflie accidents. 


IT SEEMS TO ME} 


Prefer Standard Nomenclature 
To the Editor: 


It seems to me | would enjoy and 


appreciate the technical papers of 
Moon and Spencer more if they would 
employ only accepted nomenclature. 
This is not to criticize their nomen 
revised 


elature per se; but until a 


nomenclature has been formally 
adopted it is difficult to think in its 
terms. To give in each case the pro 
posed term parenthetically is dis- 
tracting interruption, and so does not 
have the educational value apparently 
intended. 

Perhaps these capable authors could 
be persuaded to use some other means 
in their crusade for a better nomen 
elature. -F. G. Reep, Hydro-Electri 
Power Commission of Ontario, To 


ronto, Canada 


To the Editor: 


In the August issue of ILLUMINA 
ING ENGINEERING, under the heading 


Me,” Eberle 


Spencer makes the following observa 


“It Seems to Domina 


tion: “I venture to predict that ten 
years from now Let me “venture 
to predict.” at least hope, that in less 
than ten vears we will see the voeabu- 
lary of Spencer and Moon lowered to 
the level of us “lower middle-brows” 
of the lighting industry. We have 
trouble with the 


enough necessary 


lighting terminology without having 


to struggle with their /elios, logance, 
pharos, pharosage, blondel, ete. 

We, who are utility, wholesaler, and 
manufacturer representatives and eles 
contractors, 


trical represent oa tit 
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the 
lighting industry. You can identify us 
Members of 


We are limited in our technical educa 


jority (by numbers at least) in 


as being Associate 


tion and compared to Spencer and 
Moon, are low in mentality. Yet it is 
our responsibility to carry the story 


ot lighting to the classrooms, offices, 
We 


technical in- 


stores and shops of the country 


that we deserve 


formation that we ean comprehend and 


use. —C, B. Weexs, Kansas Gas and 
Electric Co., Newton, Kansas 
Lighting a Press Room 
To the Editor 

The August 1948 issue of Inicm 


NATING ENGINEERING contains, on page 
461, a data sheet on the lighting of a 
referred 
light 


newspaper press room. It is 


o as “an ilustration of good 


ing practice and to aid in the design 


of similar installations.” 


It seems to me that this is net a par 


ticularly good reeom 


the fol 


example of 


mended lighting practice for 


lowing 


Exposed tubing in the general light 


ng fixtures produces brightness ra 


thos considerably ino exeess of recom 


renichedt practice Using bare lamp tix 
tures in an attempt to reduce the 
brightness ratio between ceiling and 


luminaire is hardly justitiable when in 


dustrial fluorescent fixtures are avail 


able which allow some illumination te 


tly to the ceiling, while at the 


ro dire 


same time providing shielding in the 


yom 


The statement that “none of the 


lighting units is in the line of vision 


during press operations of Inspeetion” 


+ not a very convineing one. What 
about the time they ore in the line oft 
vision, Which is probably the greater 


part of the working day 


Incandescent lamps used for 


were 


zed lighting based upon “ease of 


naintenanee,” Quite the 


contrary, en 


close] fluorescent fixtures are easier to 


minintarn the coated 


The 


removed yee 


with a 


thin application of 


ink deposit is then easily 


riuvlically with a putty knife or some 


similar tool amd a new ny of vase 


line applied 


The figure of 30) footeandles indi 
cated tor maintained general 
tion seems high sinee the ealeulated 
value is closer to 20 This is based on 


the output of eight fixtures with three 
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40-watt lamps in each.—FLoyp Set, 
Detroit Edison Co., Detroit, Mich. 


Editor's Note: Comments from read- 
ILLUMINATING 
regardmg Lighting Data Sheets, arti 


ers ot ENGINEERING 
cles, or other material published are 
The Technical 
Data Sheet Committee agrees in gen- 
Mr. Sell’s the 


Sheet on “Lighting a Printing 


weleomed at all times. 


eral with criticism of 
Data 


Plant,” as published. 


The Committes 
udvises that its approval of this Data 
Sheet was based primarily on the ap- 
plication of the ineandescent floodlights 
the 


ease of maintenance, In preparing the 


with glass covers, and inherent 


copy tor publication, however, major 


emphasis inadvertently was placed on 


the general lighting of the press. Since 
this general lighting is provided with 
bare lamp fluorescent luminaires, the 
impression is given that bare lamp 
lighting is sanctioned, which was not 
intended, 

The Committee’s inquiry as -to the 
use of bare lamps brought the state- 
ment that the existing cenditions (di- 
mensions of the shop and placement 
of the presses) were such that the bare 
lamps are not within the normal field 
of view. There remain, of course, the 
questions as to whether published ree- 
ognition should be given to any bare- 
lamp installation however qualified, be- 
cause of the inference of approval that 
may be gathered by the careless or un- 
initiated reader. 


ABOUT 


G. B. Buck, II, for «a number of years 
the 


the General 


a well-known member of engi 
neering division staff of 
Eleetrie Co. Nela Park, 
Ohio, has transferred by 


Rocky 


Colorado. 


Cleveland, 
that 
Mountain 
Mr. 


Engineer 


heen 
company to therr 
Distriet in 
Buck will serve as District 
Charles W. Carr has been appointed 
Waketield’s tor 
the Pittsburgh territory, according te 
an announcement by F I Wilson, 
sales manager of the F. W. Waketield 
Brass Ce., Ohio. 
the war vears, Mr. ¢ 
Washington 
National Supply Co. of Pittsburgh 

Leonard May, representative in the 
province of the Wiring 


Deviee Division of the Renfrew Elee 


Denver, 


sales representative 


Vermilion, During 
arr served as the 
the 


representative for 


Ontarw tor 
trie Co. Ltd, and the Temeo 
Mtg. Company of Montreal, an 
nounced the appomtment of Jack A. 
Murray to his staff. Mr. Murray is a 
vraduate of Canadian Eleetronies In 
stitute, and comes to his new connec 
tion from the Canadian General Elee 
Ltd. 


time in Various departments. 


trie Co, where he spent some 


Leonard Wells has been appointed 
executive assistant to W. J. Wyhie, 
manager of power sules of the Te 


rento Ivdro Eleetrie System. He sue 
the late W. D. Corcoran. Mr 


repre 


coeds 
Wells 


sentative in the Toronto Hydro down 


Was prey lously power 


town district 
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PEOPLE. 


Thorndike Saville, dean of engineer 


ing at the New York University, 
has been elected president of the 
American Society for Engineering 


Education for the year 1949-1950, 
James H. Campbell, formerly division 
Power Com- 


manager of Consumers 


pany’s Grand Rapids division, has 
been appointed assistant to the presi 
transferred to the general 
Mr. 
Campbell joined Consumers in Lan 
1933) as 


engineer, 


dent and 


offices in) Jackson, Michigan. 
and lighting 
sales 1940-1942 he 


was with the Ohio Edison Company 


sing in power 


From 


in Youngstown. After spending four 
vears in military service, he joined 
the Grand Rapids Division of Con 
sumers Power three years age, first 
as assistant division manager, later 
being appointed division manager 


E. W. Gutelius has 


and 


been named to 


direct) advertising sales promo- 
tion for the lamp and fixture divisions 
of Sylvania Electric 
New York, N. Y. He 


assistant promotion 


Products Ine., 
was formerly 
sales and man 
ager for the lamp department of the 
General Electrie Co, 

The Jefferson Electrie Co., Bellwood, 
IHineis, has announeed the election of 
J. M. Bennan as Mr 


Bennan James C. Daley who 


president, 


has been made chairman of the board. 
James E. Woodall has been named 
manager of the Fairmont, West Vor 
the Westinghouse 


ginia plant of 
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Lamp Division. Mr. Woodall, a grad- 
uate of New York University, joined 
Westinghouse 25 years ago at its 
Belleville, New Jersey plant and was 
manager of this plant at the time ot! 
his recent appointment. 

E. Donald Gray-Donald, chief engi- 
neer of the Queben Power Company 
and Quebee Railway, Light and Pow- 
er Co. has been announced the new 
president of the Canadian Electrical 
Association. 

J. Eliot McCormack wil! head the 
new transmission and distribution bu- 
reau as chief distribution engineer 
of Consolidated Edison Co. ot New 
York, Ine. Mr. MeCormack began 
his career in the utility industry with 
the New York and Queens Eleetri« 
Light & Power Co. and was serving as 
distribution engineer for Queens 
when he was transferred to Consoli- 
dated in 1938. 


OBITUARY 


The loss of one of the Society's 


earliest members has been reported 


in the recent death of Robert B. Ely 
of the Civil Aeronauties Administra- 
tion, Chicago, Ilinois. Mr. Ely joined 
the Illuminating Engineering Society 
early in 1907, the second year of its 
existence, and served for many years 
as officer, member of Council and on 
numerous committees. A valuable 
contributor to the early Transactions, 
Mr. Ely’s first paper was published in 
1908. He was the author also, of 
numerous articles on illumination in 
the trade press, and a noted lecturer 
on the subject, especially at educa- 
tional courses on lighting. 

Before his association with the CAA, 
Mr. Ely was connected with the West 
inghouse Electrie Corp., Boston office, 
where he was in charge of educational 
courses for salesmen. 

Mr. Ely was a director of the Soci- 
ety from 1921 to 1924 and was an 
LE.S. 


from the Society's earliest activities 


active committee member of 


(1908 to recent vears (1941) when he 
was elected Chairman of the New 
England Section for a second term. 


‘LIGHTING 


Society Events 
October 13, 1949 — Meeting of 


Council, Society Headquarters, New 


York City. 


Industry Events 


October 4-6, 1949—Fifth Annual Meet 
ing, Canadian Electrical Manufacturers 
Association, General Brock Hotel, 
Niagara Falls, Ont. 


October 11-14, 1949—American Stand 
ards Association, Annual Meeting, Wal 
dorf Astoria Hotel, New York, N. Y 


October 12-15, 1949—International As 
sociation of Eleetrieal Leagues Four 
teenth Annual Conference, Cleveland, 
Ohio. 


October 12-15, 1949 — Electrochemical 
Society, {6th convention, La Salle He 


tel, Chicago, Hlinvis. 


October 13, 1949-——Fifteenth Anniver 
sary Celebration of Better Light Better 
Sight Bureau and Testimonial Dinner 
for Gienn Trumbull, Commodore Hotel, 
New York City 


OCTOBER 1949 


CALENDAR 


October 24-28, 1949— 37th National 
Safety Congress, Chicago, Tll 


November 6-8, 1949—Southeastern In- 
dustrial Vision Congress, Georgia In 
stitute of Technology, Atlanta, Ga. 


November 8-14, 1949—National Elee 
trical Contractors Association 1949 An 
nual Convention, Riee Hotel, Houston, 


Texas. 


November 14-18, 1949—National Elee 
trieal Manufacturers Association, Chal- 
fonte-Haddon Hall, Atlantie City, N. J. 


December 4-7, 1949—The American So 
ciety of Refrigerating Engineers, 45th 
Annual Meeting, Edgewater Beach Ho 
tel, Chieago, TN. 


December 26-31, 1949—Meetings of the 
American Association for the Advance 
ment of Seienee, Hotel Statler, New 
York, N. Y. 


January 16-19, 1950 — Winter Confer 
ence of the Canadian Electrical Asso 
Frontenae, Quelbee 


elation, hateau 


(ity 
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Color Harmony Manual Third 
Edition by Egbert Jacobson, Walter 
C. Granville and Carl E. Fross, pub- 
lished by Container Corporation of 
America, 38 South Dearborn Street, 
Chieago 3, Llinois. Price $113.38. 
Although published under a 1948 date 
line, this edition did not become avail- 
able for distribution until this summer. 
Measuring 11 x 16% inches, this 
leather-bound zippered ring-book rep- 
resents a new presentation of the Ost- 
wald Color System, brought down to 
date in the light of experience achieved 
through the distribution and field use 
of the thousand copies or so of the 
first two editions. 

The manual contains 37 separate 
charts and 943 different color chips, 
instead of the 680 color chips con- 
tained in previous editions. It has 30 
hues instead of 24 in the hue circle, 
and a duplicate hue circle also, 9 grey 
steps instead of 8, and 12 extra near- 
grey shadow series, each with 7 steps. 
Two work charts are provided for ex- 
periment and study, 

Recent developments colorants 
have made possible the extension of 
the color range in many regions with- 
out sacrifice of permanence and other 
stability factors. In particular, the 
light clear series in the red-to-purple 
region has been made much clearer; 
small gains of a similar nature have 
been made in most other hues. The 
extra colors included in this edition 
were selected on the basis of their gen- 
eral industrial usefulness, and are 
notated in accordance with the Ostwald 
“unabridged method of notation.” The 
6 extra hue charts provide a_ better 
coverage in the yellow, blue and red 
regions. The extra units in the shadow 
series extend the coverage in the im 
portant near-grey region, Extra equal- 
black series have been provided in the 
vellow region, 

The regular S-step Ostwald grey 
wale is provided on a separate strip, 
to facilitate its placement on any hue 
chart to complete the monochromatic 
triangle, or to complete the transition 
between triangles of different hues. 
Duplicate chips for the 34 colors are 
included with the new ecirele chart, for 
convenient reference. These color 
chips were made by applying a mat 
appropriate 


pigmented lacquer of 
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eolor to one side of a sheet of clear 
transparent cellulose acetate This 
provides a washable color having a 


mat surface on the side of the e« ating, 


and a glossy surface on the reverse 


Pigments ot maXxinun permanener 
vehicle 


The 


shape and 


used im a composed ot 


chips are hex 


agonal in about an inch 


and made with a tab extension 


on one edge to faeilitate their use m 


pact eoleor 


building eo triangles for 
comparison purposes \ 


hooklet of det 


on pietes this 


page 
tiled and comprehensive 
manual 


One of the most portant features 


of this new edition, as e iphasized by 
its p thlisher, i the ability of the user 
to order paints euste vel to match 
the dull side of any of the eolor chips 
in the inual This expected to 
“make the exeention of a paint color 
heme, stmpler, more aecurate, and 
more eeonomica this teature will 
heeorme Operative three four 
months.” 

Until recently, nearly all of the 


technical 


discussions relating to day 
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Color chips of Color Harmony Manual are easily removable for practical use. 


hghting of enclosed spices through 


windows have been contined to the 


journals of the technical societies or 


to manufacturers’ literature. Two new 
hooks on the subjeet have appeared 
British and the 
These 


books are easy and profitable reading, 


recently, Ome by 


other by American authors 


and American arechiteets, structural 
and hehting engineers should he dle 
lighted with both Each book treats 


a different phase of natural lighting 


and uses ai different style and ap 
proach, 

The British book Build- 
ing for Daulighting by Richard Shep 
pard and Hilton Wright, 


historical 


is entitled 


with an in 
English 


window design by John Gloag (print 


troductory note on 
ed in Great Britain, distributed by the 
Maemillan New York, at 

The book, 
Vodern Ireohetecture is) written by 
Geoffrey and Bruno Funaro (Archi 
teetural Book Publishing Co., Ine., 112 
West New York 19, N. Y.; 


Priee 


American Windows in 


Mith St., 


John Gloag’s historical notes on the 
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development of the art of glass making 
and the coneomittant development of 
ancient and medieval British architee- 
With 
the 
centuries ot 


ture make fascinating reading. 
sketches to 


twenty 


interesting illustrate 
text, he 


slow, but sure progress, amid the dis- 


eovers 
couragements of feudal battles, inter- 
and domestic 
tells of the 
and skill of artisans and craftsmen in 
To 


and to 


national wars oppres 


sions; and he ingenuity 


overeoming difficulties give his- 


torical authenticity encourage 
further research, the author concludes 
his part of the book with a twenty-one 
item bibliography. 

In the next section, by precept and 
example, the authors explain what has 
been accomplished in the way of good 
daylighting practice. These examples 
from indi 


are well chosen and range 


vidual rooms, sehoolrooms, separate 


buildings, blocks of buildings, ete. to 


town planning orientation and loea- 


tion. Results only are shown, but for 


the most part they are in accord with 
gool American practice. This section 
will prove useful both as reference 


material and as a souree of informa- 


tion for technicians designing their 
first building with good davlighting as 
one of the principal requirements. It 
would have been of even greater value 
if the authors had covered more fully 
several pertinent topies. There is no 
diseussion of the “how and why” of 
Although 
mention is made of such tools as “Day 


light “Waldram Dia 


grams,” Diagrams,” and 


daylighting mathematics. 
Protractors,” 
“Rurnett 
“The Heliodrom,” the deseription and 
use oft 
Also, 


problems of glare and reflections would 


these tools has been omitted 


a more detailed diseussion of the 
have been a detinite contribution to 
this aspect of daylighting 

The final section is devoted to thir 
(“isometrie” in 


teen “axonometric” 


our terminology) eut away drawings 
showing as different 


many types of 


buildings. facing pages opposite 
each drawing is a specification recom- 
mending the kind of glass to be used 
in the various locations. Three of the 
drawings are concerned with housing, 
single and multiple apartments which 
living seldem if 
British 


architectural magazines. The examples 


promote a seale of 


ever encountered in pre war 
shown of schools, welfare centers, hos- 
pitals, hotels and department stores 
compare well with these found in the 


best American architectural magazines. 
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Windows in Modern Architecture is 
presented more or less as a technical 
note book, such as an architectura! 
student or draftsman might assemble 
for his own reference over a period 
of years. These notes are organized 
into seven sections or chapters. 

Section 1, “Why is a window,” fo- 
euses the reader's attention on the four 
fundamental functions of a window: 
(a) to let in daylight for light’s sake 
and to let in the sun for the sake of 
its health giving properties; (b) to 
assist ventilation; (¢) to permit vision 
outward and (d) to provide a decora- 
tive feature for the building facade. 
The marginal thumb nail sketches 
and comments are an excellent way to 
illustrate and elarify the text. For 
this reason the chapter is easy reading, 
complete and by far the best in the 
book. 

Sections 2, 3, and 4 are devoted to 
Opening Sash, Basie Types; Stock 
windows; and Installation details. The 
most valuable part of these sections ts 
the development of criteria for judg- 
ing windew quality when making se- 
lections from the multitude of so called 
stock types. 

The authors have done a much 
needed job of classifying the many 
different kinds of windows available, 
thus bringing order out of the con- 
fusion of the mass of data usually 
found in architectural and window 
manufacturer’s catalogs. The advan- 
tages of each basic type (i.e. Double 
Hung, Casements, Projected — ete. 
types) along with its limitations have 
been presented. Typical details of 
construction of each type are pre 
sented and the merits and limitations 
emphasized and checked against the 
criteria of selection. Likewise metal 
windows have been compared to wood 
windows, 

Section 5 reviews 63 window instai- 
lations and is called “Windows in 
Use.” Part of the industrial jobs are 
good examples of good daylighting 
practice. At least two of the illustra- 
tions show poor practice, a waste ot 
glass and total disregard of the ele- 
mentary principles expounded by re 
cent Hluminating Engineering Society 
“Recommended Practices.” 

Section 6 comprises one of the best 
diseussions of glass for daylighting 
equipment that has appeared recently. 
This chapter might be better for addi 
tional discussions of light directing or 


prismatie sheet glasses and on the pos 
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sible need and application techniques 
for them. Likewise the discussions on 
glare reducing and heat absorbing and 
reflecting sheet glasses might have 
been amplified. In spite of its short- 
comings this chapter makes good ref- 
erence material. 

The final Section 7 embodies subject 
matter for several classroom lectures 
and in one of them Mr. Funaro de- 
velops the Funaro “Sunfinder,” an in- 
strument for determining the sun's 
penetration into a room at any hour or 
any day in the year, and from this, 
working backward to find out the cut- 
off required so that a balcony-like sun 
shade will be effective in excluding the 
summer sun and utilizing the winter 
sun for solar heat. Another classroom 
leeture subject deals with solar heat 
gains and losses, including quantitative 
evaluations thereof and especially 
through glass. The final subject for 
disenssion has to do with condensation 
on windows. 

These subjects are, without question, 
a necessary part of the field of the 
Natural Lighting Engineer and have a 
rightful place in any text book. As 
here presented the text is somewhat 
abbreviated for casual reading. Plenty 
of souree material is available and in 
future editions it is to be hoped that 
Mr. Funaro will elaborate this chap- 
ter. 

The authors also overlooked an op- 
portunity to develop a textbook by 
failing to go into the mathematics of 
daylighting. Plenty of souree mate- 
rial is available. It may be buried in 
the musty covers of scientific society 
papers, but would need only to be 
resurrected, clarified and made appetiz 
ing. In a pioneering effort such as 
this, one can hardly expect perfection 
and complete coverage. 

The 1949 Heating, Ventilating and 
Air Conditioning Guide is now avail- 
able at $7.50 per copy from the Amer- 
ican Society of Heating and Ventilat 
ing Engineers, 51 Madison Avenue, 
New York 10, New York. Eighty pages 
of new material have been added and 
half the chapters revised since the 
1948 edition. Subjects treated include 
Principles, Human Reaction to Atmos- 
pherie Environment, Heating and 
Cooling Loads, Combustion and Con- 
sumption of Fuels, Heating Systems 
and Equipment, Air Conditioning, 
Special Applications, Installation and 


Testing Codes. 
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Sportsmanlike Driving; published by 
the American Automobile Association, 
Washington, D. C.; second edition, 
edition, 1948. Written primarily as a 
text for beginning drivers, this book 
will also help present drivers and pe- 
destrians to improve their roadway 
habits. Under the present system of 
driver “education” many bad _ habits 
are handed down or allowed to develop. 
One of the twenty-four chapters deals 
with “The Eyes of a Driver” ineluding 
several pages on “seeing at night.” 
Other sections of possible interest from 
a lighting standpoint relate to the care 
and operation of headlights. 

Westinghouse sound motion pictures 
and slide films for education and enter- 
tuinment programs are described in a 
new 46-page booklet announced by the 
Westinghouse Electric Corp. The book- 
let diseussed the no-charge basis on 
which the films ean be borrowed, and 
information on the available size, pro- 
jection time, type of film, and shipping 
weight is given for each film listed. 
Complete instructions for ordering the 
films are included as well as informa- 
tion on the operation, care, and han- 
dling of the films. For a copy of the 
booklet (B-4273), write Westinghouse 
Electrie Corp., Box 868, Pittsburgh 
30, Pa. 

Sources of Engineering Informa- 
tion, by Blanche H. Dalton, Published 
1948 by the University of California 
Press, Berkeley and Los Angeles, 
Calif.; also by Cambridge University, 
London, England. Price $4.00. 

This compilation is the revised edi- 
tion of a syllabus originally written 
to be used with lectures on the use of 
the library, presented for engineering 
faculty members and graduate students 
interested in learning how to make 
effective use of library facilities when 
engaged in research. The arrangement 
is based upon actual library usage, and 
is designed to enable the technical man 
to find the key to research previously 
published in a particular field by turn- 
ing to the alphabetical topic listing 
representing that field. The volume 
seems to contain some information on 
practically every type of engineering. 
In addition, important source material 
is briefly deseribed and its use ex- 


plained. 


Establishment and Maintenance of 
the Electrical Units—A deseription of 
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the new system of electrical measure- 
ment using “absolute’ ‘units, adopted 
by the 
Weights and 
instituted January 1, 1948, is described 
ma booklet of the title, 
just published by the National Bureau 
of Standards 
U. &. 


International Conference of 


Measures and officially 


new above 


and available from the 


Government Printing Office. 
The purpose of this booklet is to re 
cord an account of the working of the 
international system of electrical units, 
with particular reference to the main 
tenance of the international umits in 
the 37 years preceding the adoption o* 
the new units; to point out the trends 
ot development that made them ob.o 
official 


by which they were superseded 


record the steps 


Also 


deseribed are the methods used in the 


lete; and to 


measurements that now form the basis 


for the new absolute units, in which 


all certifications for standards and in 


struments are now given by the Na 


Bureau of Standards. In addi 


United 


tional 
thon, States laws, tnportant 
conferences and resolutions pertaining 
to the adoption of the new units are 
reproduced in the appendices of the 
hooklet 

C475 
Vaintenance o the 
by F. B 


umn 


Establishment and 
Rleetrical 


large 


Cireular 
Units 


Silsbee double-col 


pages, llustrated with ZS dia 


grams, halftenes, and tables, 25 cents 


a copy, available from the Superin 


Govern 


Washington 25, 


Documents, 


tendent of 
Printing Office, 


ment 


Db. 


tries 


Remittances from foreign ewun- 
United States 
addi- 
tional sum of one-third the publication 


must be made in 


exchange and must include an 


price to cover mailing costs. 


An interesting exeerpt from an arti 
ele titled “Fatigue in Industry,” June, 
1949 issue Industrial Health Bulletin, 
Canada reads as follows: 

Lighting is another important envi 
ronmental factor affecting fatigue. To- 
day there are many oceupations de- 
manding close visual attention which 
require adequate illumination and free- 
dom from glare. In plants having in- 
adequate lighting standards, poor work 
accident rates and 


records, increased 


lowered working morale result. 


equipment 


may 


installation of modern lighting 


to bring the light level at 
working surfaces up to recommended 
standards for the particular job is 
part of any program directed towards 


the reduction of industrial fatigue 


1.E.S. Medal Nominations 
Due by January Ist 

Members of the Society are invited 
Medal 


Committee up to January Ist, acecord- 


to submit nominations to the 
ing to the procedure under which the 
Committee now operates. The Rules of 
Procedure adopted by the Committee 
tm 1945-1946 inelude the following in 
structions 

need not 


Candidates for the award 


he members of the Societv, and may 


HARNESS RACERS warm up prior to the start of a race at the brilliantly 
lighted, new Ocean Downs Race Track at Ocean City, Maryland. Track is illumi- 
nated with the same type of floodlights used for night ball games at Briggs 
Stadium, Detroit, and Yankee Stadium, New York. 
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be nominated at any time by any vot- 
ing member of the Society, by present 
Award the 


ing to the Committee on 


name of the individual whose aecom- 
field 


recognition. 


deemed 
Each 


nomination should be accompanied by 


plishments his are 


worthy of such 
a comprehensive statement of the ean- 
didate’s achievements, whether it be in 
the field of engineering, design, applied 
illumination, 


optics, ophthalmology, 


lighting research, education, or ad- 
ministration and management. 

In order for a candidate to be con 
sidered for the award of a given vear, 
the following shall be delivered at the 
General Office before January Ist-—(a) 
A written nomination giving persona! 
and general information to fully iden 
tify the candidate. (b) A statement of 
the candidate's achievements, on which 


This 


statement shall be signed by the per- 


the recommendation is based 


son responsible for the information, 


rot necessarily a member of the So 


eety, if known otherwise, also giving 


the names of four persons, preferably 
LE.S. members, who can testify to the 
candidate's achievements 
Previous awards of the LES. Medal, 
established in 1944, have been made to 
George H. Stickney, Preston S. Millar, 
C. Crittenden, Matthew Luckiesh, 
Sir Clifford Paterson and Ward Har 
The Medal 


the purpose 


risen. was established for 


giving reeognition te 
meritorious achievement which has cou 
spienously furthered the protession, 
art or knowledge of illuminating engi 
neering 
sent te the 
LES. Medal Committee in eare of the 


General Office of the Soctety, Inquiries 


should be 


Nominations 


concerning may he ad 
dressed to the Executive Secretary, A. 


D. Hinckley, at headquarters. 


Current Articles on Lighting 
The tollowmg list presents tithes ane 

source of publication of current arti 

eles on lighting and allied subjeet~ 
which have appeared recent issues 
of nationally known magazines having 

a wide eireulation. 

Anodized Aluminum Reflectors, by V 
F. Electrical 
29, 1949, p. 213 

Seattle’s Transportable 
Franeis FE. Huggard, School Board 
Journal, August, 1949, p. 33 

Swirling Patterns, Signs of the Times, 
August, 1949, p. 66 


Continued on page VON 


Review, July 
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1.E.S. Section and Chapter 


Some of the men who are directing the activities of LE.S, Sections and 


Harris L. Frazier F. D. Bolton J. P. Bachman Earle C. Edwards Ralph R. Cheney 


Alamo Chapter British Columbia Seetion Capital Seetion Central New York Chapter Chicago Section 
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Edw. H. Grieb Ralph H. Thatcher Willard Allphin H. L. Salaun Raymond P. Connors 
Iwaukee ¢ pler Mother Lode Chapter New England Section New Orleans Chapter Western 
New York Section 


M 


Chairmen for Year 1949-50 


Chapters this year. Photographs of the 7 other Chairmen were not available. 
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CHAIRMAN - 
Electric Ime 


MELTON JOHNS, Graybar 
2642 Washington, St. Louix 
Mo 

SECRETARY WILLIAM H. SIMMS, Union 

Electric Co. of Missouri, 315 N. 12th St, St 

Louis 1, Me 


Southeast Florida Chapter— 
Southern Region 
CHAIRMAN. ¢ 

Road, Miami %6, Fla 
SECRETARY—J. H 


trie Co (Chicago) 
Miami %4, Fla 


BERGH, 442 8S. W. 27th 
AKERMAN 
4621 8. W 


Hub Ele« 
Fifth St 


Southern California Section— 
South Pacific Coast Region 


CHAIRMAN--OSCAR W. MEISSNER 
of Water and Power, Box 3669, 
Annex, Los Angeles 54. Calif 
SECRETARY—S. H. SIMONSEN, Westing 
Electric Supply Co. 905 E. 2nd St 
Los Angeles 54, Calif 


Dept 
Terminal 


house 


South Texas Chapter— 
Southwestern Region 


CHAIRMAN H. G. HRIVNATZ, Houston 
Lighting & Power Co., P. O. Box 1700, Hous 
ton 1. Texas 
SECRETARY—W. © 
Corp, 933 AM & M 


CLARK, 
Building 


Phelps Dodge 
Houston 2 
Texas 


Southwestern Section— 
Southwestern Region 
CHAIRMAN —-W. H. McADAMS 
Anderson Co 1901 Griffin St 
Texas 

SECRETARY T. KIMERY 
Power & Light Co 1506 Commerce, 
1. Texas 


dieorge 
Dallas 2 


Dallas 
lrallas 


Tennessee Valley Chapter— 
Southern Region 
CHAIRMAN—EARL 
Electric Service Co 605 
ville Tenn 
SECRETARY 
Nashville Electric 
Nashville Tenn 


Nashville 
Nash 


PAKKS 
Church St 


SAMUEL B LeCORNt 


Service Co., 605 Charch St 


Toronto Section—Canadian Region 


CHAIRMAN-—-FRANK G. REED, The 
Electric Commission of Ontario 
University Ave.. Toronto 2, Ont.. Can 
SECRETARY W PATTERSON Amal 
gamated Electric Corp 184 Pape Ave. Te 
rente, Ont... Can 


Power 


Twin City Section—-Midwestern Region 
CHAIRMAN -ROBERT HAMILTON 
Drew S.. Minneapolis 10, Minn 
SECRETARY A. B. HALLAWAY 
States Power Co, 15 8. Fifth St 

2, Minn. 


5336 


Northern 
Minneapolis, 


Utah Chapter— 

South Pacific Coast Region 
CHAIRMAN J HOMER SHAW 
Power & Light Co. P. O. Box 899 
City 10, Utah 
SECRETARY 
General Electric 
Lake City, Utah 


Utah 
Salt Lake 


CLARENCE J 
Supply Co Box 


VACHER 
1919, Salt 


Western New York Section— 
Great Lakes Region 


CHAIRMAN RAYMOND CONNORS, 
Sylvania Electric Products Inec., 407 Jackson 
Bidg.. Buffalo 2, N 
SECRETARY--WILLIAM A. BISER. Gen- 
eral Electric 535 Washington Buffalo 


Winnipeg Chapter—Canadian Region 
CHAIRMAN—EDMUND F. WILSON, 196 
Balmoral St... Winnipeg, Can 
SECRETARY~—-T. W. BIRT, Winnipeg Elec 
tric Co., Electric Railway Chambers, Winni 
pee, Man.. Can 
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SUSTAINING MEMBERS 


Acme Blectric Corp. 


Cubs, N. ¥ J. A. Comstock 
Admiral Lamp Manufacturing Corp. 
Ashland Ave. Chicago, Ill 


PF. Schwartz 
Advance Transformer Co. 
1122 W. Catalpa Ave. Chicago 40. Il 
Hirech Epstein 


Alabama Power Co. 


Birmingham, Ala George L. Morrie 
All Bright Blectric Products Co. 
191725 N. Kedzie Ave., Chicago 18, Ill 
Maz Klein 
mated Electric Corp., Ltd. 
384 Pape Toronto, Ont.. Canada 
D. W. Patterson 
American Concrete Corp. 
4727 North Lamon Ave. Chicago 30, I! 
J. W. Lewis 
Ameri ri t Corp. 


5407 Broadway, Chicago, Willem Ruenak 


American Sterilizer Co. 


Frie, Pa Horace Wm. Alexander 

Appleton Electric Co. 

1701-1729 Wellington Ave, Chicago 13, Il 
Nile A. Tornblom 


Arkansas Power & Light Co. 
Simmons National Bldg. Pine Bluff, Ark 
Maz Sudduth 


The Art Metal Co. 
1814 E. 40th St., Cleveland Ohio 


George E. Glatthar 


Artistic Lamp Manufacturing Co., Inc. 
395 Fourth Ave.. New York 16, N 
Myron 


Bausch & —.? Optical Co. 
Rochester 2. N David L 


Perlmutter 


Wiliams 


Benjamin Electric Mfg. 
Des Plaines, Il H. Waterbury 
Blue Ridge Glass Corp. 

Kingsport, Tenn J. H. Lewis 
Board of Water and Electric Light Com- 
missioners 


116 W. Ottawa St, P.O. Box 570, Lansing 
3, Mich John D. Matnight 
Boston Edison Co. 
19 Boylston St.. Boston 12, Mass 
R. B. Brown, Jr 
Bright Light Reflector Co., Inc. 
Fairfield & State, Bridgeport Conn 
C. BE. Scholl 
Columbia Rwy. Co., Ltd. 
Dunemuir St. Var ¢ Canada 
H.N. Walters 
Brockton Edison Co. 
36 Main St. Brockton 67, Mas 
W. A. Porbush 
Boffalo Elec. 
Buffalo 3, N k FP. Parsons 
Bdward F. Caldwell & Co., Inc. 
101 Park Ave. New York 17. N. ¥ 
E. T. Caldwell 
California Electric Power Co. 
P.O. Box 512, Riverside, Calif 
Vaughn. Jr 
Cal-Lite, Inc. 
12600 S. Yukon Ave. Hawthorne, Calif 
L. Ureles 
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Calpa Products Co. 
4116 Chester Ave., Philadelphia 4, Pa 
Paul C. Caliesi 


Cambridge Blectric Light Co. 


46 Blackstone St., Cambridge 39, Mass 


Reginald H. Bowman 
Canadian General Blec. Co., Ltd. 
212 King St.. Toronto. Ont M. Love 


Canadian Laco Lamps, Ltd. 


745 Guy St.. Montreal. Que J. Thomas 

c ai Line Materials, Ltd. 

Postal Station H, Toronto 13. Ont.. Canada 
B. Measinger 


Central Hudson Gas and Elec. Corp. 
50 Market Poughkeepsie, N .Y 


H. BE. Dexter 


Central Milinois Light Co. 
$16 Jefferson Ave S.. Peoria 2, Il 
R. K. Dallas 


Central Illinois Public Service Co. 


607 E. Adams St., Springfield, IN. B.L. Palm 
Central Maine Power Co. 
9 Green St.. Augusta, Maine Roland W. Hess 


Central New York Power Corp. 
100 Erie Boulevard W., Syracuse, N 
L. D. MeCormac 


Central Power & Light Co. 
P.O. Box 2121, Corpus Christi, Texas 
James M. Williams 


Champion Lamp Works Div. 
solidated Blectric Lamp Co. 
600 Broad St., Lynn, Mass. Ellery H. Raddin 


of Con- 


Cincinnati Gas & Electric Co. 
Fourth & Main Sts., Cincinnati 1, Ohio 
J. R. Hartman 


Circlite Corp. 
118 Soe. Clinton St., Chicago, I 


George Gomberg 


City of Burbank, California Public 
Service Department 
174 W. Magnolia Boulevard, Burbank, Calif 


H. McCambridge 
City of Glendale Public Service Dept. 


119 N. Glendale Ave., Glendale 6. Calif 
P. Diederich 


City of Riverside Electric Light Dept. 
854 Mulberry St.. Riverside, Cali 
L. W. Grayson 
City of Seattle, 
Puget Sound 
1015 Third Ave 


Dept. of Lighting — 


Wash 
P. C. Spowart 


Seattle 4 


City of ny Light Division 


Tavoma 2 “ Ray H. Weston 

Colonial Blectric Products Co., inc. 

1-115 Market St., E. Paterson, N. J 
Wallace M. Woodworth 


Colonial Premier Co. 
466 W. Superior St.. Chicago 10, I 
Richard Weis 


Commercial Light Co. 


841 W. Washington Bivd., Chicago, IN 
Michael R. Fine 
Sem mas Co. 
72 W. Adams St., Chicago 90, Il 
Ralph G. Raymond 


The Connecticut Light & Power Co. 
250 Freight St.. Waterbury 91, Conn 


Consolidated Edison Co. of Y¥., Inc. 
4 Irving Place, New York 3, N. Y. 
Clarence Law 


Consolidated Gas, Elec. Light & Power 
Co. of Baltimore 


100 W. Lexington St.. Baltimore 1, Md. 
R. H. Tillman 
Consumers Power Co. 
212 Michigan Ave. W., Jackson, Mich 
D. EB. Karn 


Consumers Public Power Co. 
1452-25th Columbus, Nebraska 
W. H. Sinke 


Corning Works 
Corning, N A 


Coyne Electrical School, Inc. 
500 So. Paulina St.. Chicago 7, IM. 
John Hanan 


8S. Tylor 


Crescent Electric Supply Co. 
765 Iowa St., Dubuque, lows 


Titus B. Schmid 


Crouse-Hinds Co. 
Syracuse 1, N. Y. A. H. Clarke 
Crouse Hinds Co. of Canada, Ltd. 

7 Labatt Toronto, Ont. Jeffery 


Curtis Lighting, Inc. 
6135 W. 65th St.. Clearing Station, Chicago 
38, Il Darwin Curtis 


Curtis Lighting of Canada, Ltd. 
195 Wicksteed Ave. Leaside, Toronto 12, 
Ont. L. Wright 


Cutler Light Manufacturing Co. 
2026-28 N. 22d St., Philadelphia 21, Pa. 
Robert T. Cutler 


Dallas Power & Light Co. 
1506 Commerce St., Dallas 1, Texas 


Day-Brite Lighting, Inc. 


5401 Bulwer St, St. Louis 7, Mo 


The Dayton Power & Light Co. 
25 No. Main St., Dayton, Ohio 
4.8 


Dazor Manufacturing Corp. 
4483 Duncan Ave., St. Louis 10, Mo 


Delaware Power & Light Co. 
600 Market St.. Wilmington 99, Del. 
W. A. F. Pyle 


Dept. of Water & Power, City of Los 
Angeles, Bur. of Power & Light 

Box 3669 Terminal Annex, 207 So. Broadway, 
Los Angeles 54, Calif Cc. P. Garman 


Detroit Edison Co. 
2000 Second Ave., Detroit 26, Mich 
L. EB. Tayler 


Detroit Steel Products Co. 
2250 E. Grand Bivd., Detroit 11, Mich. 
W. Cliften Randall 


B. I. duPont de Nemours & Co., Inc. 
(Pabrics & Finishes Div.) 
Wilmington 98, Del S. W. Quisenberry 
Duquesne Light Co. 

435 Sixth Ave. Pittsburgh 19, Pa 


Duro Test Corp. 


2321 Hudson Blvd. North Bergen, N. J. 
James L. Coz 

Eastern Fixture Co., Inc. 

170 Vernon St., Boston 20, Mass. 


Louis Gilman 


Bast Side Metal Spinning & Stamping 

Corp. 

34th St. New York 1, N. Y. 
M.A 


of Official Representatives 


Kremer 


(Note: Names 
appear in Italics) 
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Ebasco Services, 
2 Rector St., New ters 6, N. Y¥. 
W. £. Parrott 
Electrical Information Publications, Inc. 
20 E. Miflin, P.O. Box 232, Madison, Wis. 
W. N. Dudley 


Blectrical Testing Laboratories, Inc. 
79th St. & East End Ave., New York City 21, 
Preston S. Millar 


Blec. Service Mfg. Co. 
17th & Cambria Sts, Philadelphia 32, Pa. 
B. A. Leinroth 


Electric Supply Corp. 
701 W. Jackson Bivd., Chicago 6, Il 
L Mangione 


Electro Manufacturing Corp. 
2000 W. Fulton St., Chicago 12, Il. 
L Schoenbrod 


Mfg. 
5849 Boyer St., 


Montreal, Que., Canada. 


John lesenman 


Ender Manufacturing Corp. 
260 West St.. New York 13, N. ¥ 
Jules Levenastein 


Electron Corp. 
4501 Galapago, Denver, Colo lloyd Vickers 
Englewood Blectrical Supply Co. 
5801-03 So. Halsted St., Chicago, I. 


Ray O'Leary 


Pamous Fluore-cent Light Co. 
762 N. Ogden Ave., Chicago 22, Ill 
Jack R. Stone 


Pederal Blectric Company, Inc. 
8700 S. State St.. Chicago, Il! 
John H. Goehat 


Pitchburg Gas & Electric Light Co. 
537 Main St., Fitchburg, Mass. A. G. Neal 


Piluorescent Equipment & Mfg. Co. 
2570 Superior Ave. Cleveland 14, Ohio 
Leenard S. Freeman 


Robertson 


Co., Inc. 
Bivd., Los Angeles 35, 
Leonard K. Black 


= 
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Pluores-O-Lite Co. 
Evans Terminal, No. Broad St., Hillside, N. J 
Meyer H. Silverman 


The Fostoria Pressed Steel — 
Fostoria, Ohio . L. Bates 


H. A. Framburg & Co. 
3320-28 Carroll Chicago 24, Ill. 
Stanley A. Framburg 


The France Mfg. Co. 
10925 Berea Rd., Cleveland 2, Ohio 


J. H. Mayne 


The Frankelite Co. 
1425 Rockwell Ave. Cleveland 14, Ohio 
Dave Frankel 
Franklin Design Service, Division of 
Safeway Stores, Inc. 
4th & Jackson Sts., P.O. Box 660, Oakland 4, 
Wallace H. Lane 


The Frink Corporation 
27-01 Bridge Plaza North, Long Island City, 
Theo. J. Braasel, Jr. 


Gallagher-O’Brien Electric Co., Inc. 
712 N. State St., Chicago 10, IN. 

Frank A. Gallagher 
Garden City Plating & Mfg. Co. 
1750 No. Ashland Ave., Chicago 22, Ill 

G. G. Harney 

General Electric Co., Apparatus Dept. 
River Works, 920 Western Ave., 
West Lynn, Mass A. F. Dickerson 


General Electric Co., Lamp Dept. 


Nela Park, Cleveland 12, Ohio 
Wdlard C. Brown 


ocTOBER 1949 


General Electric Supply Corp. 
1260 Boston Ave., Bridgeport, a 
W. Booth 


General Lighting Products 
16 Delancy St., Newark 5, N. 
Nathan “a. Eg'lowstein 


General Outdoor Advertising Co., Inc. 
515 So. Loomis St., Chicago, Ill. BE. Nevius 


The Georgia Power Co. 
Electric Building, Atlanta 1, Ga. 
Charles A. Collier 
Gibson Manufacturing Co. 
1919 Piedmont Circle, N. E., Atlanta, Ga 
R. R. Gibson 


Gill Glass & Pixture Co. 
Amber & Tioga Sts.. Philadelphia 34, Pa 
Cc. A. Gill 


aeillina Broth 


Inc. 
Port Jervis, N. Y¥ 
J. Fletcher Gillinder 


Erie & Liberty Sts., 


Gleason-Tiebout Glass Co. 
99 Commercial St.. Brooklyn 22, N 
Charles W. 


Globe Lighting Products Co., Inc. 
397 Seventh Ave., Brooklyn, N. Y. 
Isidor Rosenblatt 


Gleason 


Golde Manufacturing Co. 

1214 West Madison, Chicago 7, Ill. 
BE. W. Goldberg 

Grand Rapids Store Equip. Co. 

1340 Monroe Ave.. N. W., Grand Rapids 2, 

Mich. Kenneth C. Welch 


Graybar Electric Co., Inc. 
20 Lexington Ave.. New York 17, N. Y. 
Raymond C. Kinney 


Gulf States Utilities Co. 
Box 2951, Beaumont, Texas Clarence Barron 
The Edwin F. Guth Co. 
2615 Washington Ave., St. Louis 3, Mo. 
Fred BE. Guth 
Hartford Electric Light Co. 
266 Pearl St., Hartford 3, Conn. 
Victor Ouellette 


Hawkins Electric Co. 
1447 Washington Blvd., Chicago 7, Il. 


R.R. 
Hendrickson-Heffernan Co., Inc. 


45-17 Pearson St., Long Island City 1 
Joseph 7 


Manucia 
Holdenline Co. 
2301 Seranton Rd Ohio 

Ingraham 


Cleveland 13, 


Holophane Company, Inc. 
342 Madison Ave.. New York 17, N. Y. 


Houston Lighting & Power Co. 
P.O. Box 1700, Houston 1, Texas 
H. O. 


Logan 


Clarke 


Hydro-Blectric Power Comm. of Ont. 
620 University Ave., Toronto, Ontario. 
R. L. Hearn 


Hyland Electrical Supply Co. 
700 West Jackson Blwd., Chicago, I. 
Chas. H. Weicensang 


Mllinois Power Co. 
134 East Main St., 
70, m 


511 B), Decatur 
Allen Van Wyck 


(L Box 


Niuminating Engineering Co. 
2347 E. Nine Mile Road, Hazel Park, Mich. 
Bert C. Pretzer 


Iowa-Ilinois Gas & Electric Co. 
United Light Bldg., Davenport, Iowa 
John M. Hollingsworth 


Iowa Public Service Co. 
400 Commercial St., Waterloo, Iowa 


. R. Wagoner 


Jeannette Shade & Novelty Co. 
N. Fourth St., Jeannette, Pa. H. N. Crock 


Jefferson Electric Co. 

Bellwood, Ill. L. Mauerer 

Jersey Central Power & Light Co. 

501 Grand Ave., Asbury Park, N. J. 
Thomas R. Dobson 


Joleco Corporation 
2513 Baldwin St., St. Louis, Mo. 


George Ledbetter 


Jones Metal Products Co. 
West Lafayette, Ohio H. Boyer 
Joslyn Mfg. & Supply Co. 
3700 So. Morgan St., Chicago 9, Ill 

J. H. Pahey 


Kahn Manufacturing Co., Inc. 
2051 N. 19th St.. Milwaukee, Wis. 


Charles F. Kahn 


Kansas City Power & Light Co. 
P.O. Box 679, Kansas City 10, Mo 
John M. Arthur, Jr. 


Kansas Gas & Electric Co. 
P.O. Box 204, Wichita, Kans. H. W. Hobson 
The Kawneer Co. 
North Front St., Niles, Mich 

Richard M. Spray 


The Kayline Company 
2480 E. 22nd St., Cleveland 15, Ohio 
M. A. Eskine 


Kelso-Burnett Electric Co. 
223 W. Jackson Blvd., Chicago 6, Ill. 
Sigmund A. Hollinger 


Keystone Electric Manufacturing Co. 
2228-36 E. Tioga St., Philadelphia 34, Pa. 
Leonard M. Sieget 


The Kirlin Com: 
3435 E. Jefferson Ave., Detroit 7, Mich 


Ivan Kirlin 


Kopp Glass, Inc. 


Swissvale, Pa. 


Kubec Electric Co. 
630 W. Jackson Blvd., Chicago 6, Il. 
Fred A. Girten 


FP. OC. Ashe 


The La Salle Lighting Products, Inc. 
145 Seneca St., Buffalo 3, N. Y. 
Nelson R. Zicherman 


Leader Electric Manufacturing Corp. 
3500 N. Kedzie St., Chicago 18, Ill. 
Walter Glase 


The Leeds & Northrup Co. 
4901 Stenton Ave., Philadelphia 44, Pa. 
1. M. Stein 


Libbey Owens Ford Glass Co., Plaskon 

Division 

2112-24 Sylvan Ave., Toledo, Ohio 
Dr. M. H. Bigelow 

Light Control Company 

3217 Casitas Ave., Los Angeles 26, Calif. 
Stanley E. Lindahl 


Lighting 
114 East 32nd St., 


& Lamps 
New York 16, N. Y. 
James Krieger 


Lighting Incorporated 
1834 So. Figueroa St., Los Angeles, Calif. 
Harry Marsh 


Products, Inc. 
Park Ave., Highland Park, II. 
D. E. Dunne 


Ligh 
2259 W. 


Lightolier Co. 
11 East 36th St.. New York 16, N. Y. 


H. Stolinitz 


Line Material Co. 
800 North 8th St., Milwaukee 1, Wis. 


M. C. Harsh 
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Watertown 


Litecontrol C 
36 Pleasant 


72, Mass 
Paul H. Lamson 


Louisiana Power & Light Co. 
142 Delaronde St., Station “A.” New Orleans, 
La C. L. Osterbderger 


Luminator, Inc. 
120 N. Peoria St., Chicago 7, Il 
4 


Ibert L. Arenberg 


RB. Lyda Manufacturers Rep. 
4922 Washington Bivd., Indianapolis, Ind 
T 


Lyda 


Lynn Gas & Blectric Co. 
90 Exchange St. Lynn, Mass. James 4. Cook 
Macbeth Corp. 
227 West 17th St.. New York, N. ¥ 
Norman Macbeth 


Malden Blectric Co. 
157 Pleasant St.. Maiden, Mass 


Donald S. Bennett 


Markel Electric Products, Inc. 
145 E. Seneca St.. Buffalo 3, N. Y¥ 
D. L. Ripley 


La Cle Martineau Electrique Lte. 
24 rue du Roi, Quebec, Canada 
Henri Martineau 


craft Products Company 
306.08 Cherry St.. Philadelphia 6, Pa 
Alex Abel 


Window Institute 
Cheltenham, Pa George Hingston 
Metropolitan Edison Co. 
412 Washington St., Reading, Pa 

BE. J. Ingram 
Metropolitan Electrical Supply Co. 


20 N. Jefferson St., Chicago 6, II 
H. J. Privat 
Midwest Chandelier Co. 
15th & Gentry Sts, No. Kansas City 16, Mo. 
Sidney Lefkovitz 


The Miller Co. 


Meriden, Conn Ga. W. Beals 
Se Glass Co. 
Fifth Ave, New York City 10, N. ¥ 
B. H. Hobbie 

Mississippi Power Co. 
Gulfport. Miss R. M. Shearer 
Mississippi Power & Light Co. 
Lampton Building, Jackson 113, Miss 

Henry B. Sargent 
2525 Clybourn Chicago 14, Il 

Bernard Mitchell 
Mobilite Inc. 


440 Mercer 8t., N. J 


Sidney Solmor 


Jersey City 


Modern Light Co. 


1512 Pine St., St. Louis 3, Mo 
Karl L. Rundberg 
Modern Light & Equip. Co. 
3812 S. Wabash Ave., Chicago, Il 
M. L. Offenberg 
Moe-Bridges Corp. 
1415 Ilinois Sheboygan, Wis 
J. @. Rainey 
Montana-Dakota Utilities Co. 
831 Second Ave. So., Minneapolis 2, Minn 
W. Hayee 


Municipal Light and Power Dept. 
City of Pasadena, California, 302 City Hall, 
Pasadens 1, Calif EB. L. Bettannier 


Mutual Sunset Lamp Mfg. Co., Inc. 
540 Empire State Bldg.,. New York 1, N. Y. 


Morrie Thaw 
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The Narragansett 
49 Westminster St., 


Blectric 
1, 
R. 


1. 


Mational Chemical & Manufacturing Co. 
Luminall Paint Div. 
3617 So. May St., Chicago 9, Ill. 

John Marshall Ziv 


National Lighting Products 
4221 W. Harrison St., Chicago 24, Il. 
D. J. Epp 


Nelson-Tombacher Co. 
81 Prospect St., Brooklyn, N. Y. 
M. J. Tombacher 


New Bedford Gas & Bdison Light Co. 
693 Purchase St.. New Bedford, Mass 
Fenastermacher 


New Orleans Public Service, Inc. 
317 Baronne St., New Orleans, La. 
8. L. Drumm 


New York Power & Light Corp. 
Albany 1, N. ¥ Coburn D. Hollister 


Northern Electric Co. Ltd. 
1620 Notre Dame St., West, a Quebec. 
P. Labey 


Northern Indiana Public Service Co. 
Gary Div. 
500 Broadway, Gary, Ind. J. ©. Sackman 
Northern States Power Co. 


Minneapolis 2, Minn Cart T. Bremicker 


Ohio Bdison Co. (Akron Div.) 
Akron 8, Ohio R. FP. Hartenstein 
The Ohio Power Co. 
01-315 Cleveland Ave, S. W., Canton 2, Obio 
C. B. Morin 


The Ohio Public Service Co. 
P.O. Box 6058, Cleveland 1, Ohio 
Cc. L. Dunn 


Oklahoma Gas & Electric Co. 
Box 1498, Oklahoma City 1, Okla. 
BE. W. Gray 


Omaha Public Power District 
720 Electric Bidg.. Omaha 2, Nebraska 
B. EB. Schwalm 


Overbagh & Ayres Mfg. Co. 
411 8S. Clinton St., Chicago 77, Ill. 
Alfred A. Overbagh 
Pacific Gas & Electric Co. 
245 Market St.. San Francisco 5, Calif. 
O. R. Doerr 


Pacific Power & Light Co. 
522 Public Service Bidg., Portland 4, Oregon 
C. A. Root 


Peerless Electric Ltda. 
1090 Pratt Ave., Outremont, Quebec. 
L. A. Van Duzer 


Wm. Penn Fluorescent Light Mfg. Co. 
1639 So. Broad St., Philadelphia, Pa. 
Wiliam Ranieri 


Pennsylvania Electric Co. 
535 Vine St., Johnstown, Pa. 
Frank R. Knowles 


Pennsylvania Power Co. 
19 E. Washington St., New Castle, Pa. 
P. G. Dingledy 


Pennsylvania Power & Light Co. 
901 Hamilton St., Allentown, Pa. 
J. M. Stedman 


Pennsylvania Wire Glass Co. 
1612 Market St., Philadelphia 3, Pa. 
Dr. Frank W. Preston 


The Perfeclite Company 
1457 E. 40th St., Cleveland, Ohio 
Joseph L. Jaffe, Jr. 


Philadelphia Co. 
1000 Chestnut St., Philadelphia 5, Pa. 
B 


. Bryans 


phia Blectrical & Mfg. Co. 
1200-36 N. Sist St., Philadelphia 21, Pa 
R. A. Manwaring 


Glass Co. 

Monaca, Pa. D. Cameron 

Pierce Blectric Co. 
367 West Adams St., Chicago 6, II. 

John H. Pierce 


Pittsburgh Corning Corp. 


307 Fourth Ave., Pittsburgh, Pa 


Robert W. McKinley 
Pittsburgh Plate Glass Co. 
Grant Bidg., Pittsburgh 19, Pa. 
B. Tucker 


Pittsburgh Reflector Co. 
403-411 Oliver Bidg., Pittsburgh 22, Pa. 
H. C. Zinaemeister 


Blectric Co. 
Portland 5, Ore. 


The Potomac Bdison Co. 
55 E. Washington St., Hagerstown, Md. 
8S. 8. Bradford 


Public Service Co. of Colo. 
900 Fifteenth St.. Denver, Colo. 


Portland 
Electric Bidg., T. W. Pitch 


G. B. Buck 


Public Service Co. of Indiana, Inc. 
110 N. Iinois St., Indianapolis 9, Ind. 
G. O. Stewart 


Public Service Co. of Northern MDlinois 
72 West Adams St. Chicago 3, IN. 
G. K. Hardacre 


Public Service Co. of Oklahoma 
Box 201, Tulsa 2. Okla. ©. N. Robinson 


Public Service Electric & a Co. 
80 Park Place, Newark 2, N. 
J. Steinmetz 


Puget Sound Power & Light Co. 
860 Stuart Bidg., Seattle 11, Wash 
Frank McLaughlin 


The Pyle-National Co. 
1334 N. Kostner Ave., Chicago 51, IIL. 
T. B. McDowell 


le Mfg. Co. 
32 So. Peoria St., Chicago 7, Ill. 
Dwight E. Worrel 


Quebec Hydro-Electric Commission 


107 Craig St., West, Montreal, Que. 

Paul E. Poitras 
Quebec Power Co. 
229 St. Joseph St., Quebec, Que. 


Jean Saint Jacques 


40 W. 


13th St., 


ting Co. 
New York 11, N. Y. 
Edward Rambusch 


Blectric Mfg. Co. 
6009-17 N. Broadway, Chicago 40, II. 
Van N. Marker 


Revere Electric Supply Co. 
757 West Jackson Bivd., Chicago, Ill. 
Floyd Fernau 


Rochester Gas & Electric Corp. 
89 East Ave., Rochester 4, N. Y. 
Prank C. Taylor 


Rockland ne & Power Co. 
Nyack, N D. 8. 


Rohm and Haas Co. 
222 W. Washington Sq., 


Schaab 


Philadelphia 5, Pa. 
FP. W. Tetzlag 


Ruby-Philite Corp. 
32-02 Queens Bivd., Long Island City 1, N. Y. 
Lowis Philips 


Rumsey Electric Co. 
1007 Arch St. Philadelphia 7, Pa. 
T. W. Lauer 
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Ryall Blectric Co. 

1160 Stout, Denver, Colo. Cc. O. Ryall 

S & M Lamp Co. 

119 West 36th Place, Los Angeles 54, Calif. 
Jim Shirreffs 


The Safety Car Heating & Lighting Co. 
P.O. Box 904, New Haven 4, Conn. 
Leonard Pierson 


St. Joseph Ry., Light, Heat & Power C. 
520 Francis St., St. Joseph 2, Mo. 
F. P. O'Connor 


Sandel Manufacturing Co. 
3618 So. Loomis Place, Chicago 9, Ill. 
A. L. Sandel 


Sandee Manufacturing Co. 
5050 Foster Ave., Chicago, Ill. 
Cortes N. Sprankle 


San Diego Gas & Electric Co. 
P.O. Box 1831, San Diego 12, Calif 
4. EB. Holloway 


Savannah Electric & Power Co. 
Savannah, Ga. J. L. Davidson 


Schockett Electric Co. 
1061 Broadway St., Denver 3, Colo. 
Carl Schranz, Jr. 


Schomer Electric Supply 
164 Broadway, Aurora, Ii. 
Daniel Schomer 


The Scott-Jaqua Co. Inc. 
316 Indiana Terminal Warehouse Bidg., I 
dianapolis, ind. C. A. Jaqua 


The Albert Sechrist Mfg. Co. 
1717 Logan St., Denver 5, Colo. 
K. L. Prancie 


L. J. Segil Co. 
2500 W. North Chicago, Il. 
Louis Rosenstein 


Shawinigan Water and Power Co. 

600 Dorchester St., W., Montreal, Que. 

J. K. Wilson 

The Sherwin-Williams Co. 

101 Prospect Ave., N. W., Cleveland 1, Ohio 
J. A. Meacham 


The Sight Light Corp. 
P.O. Drawer C, Deep River, Conn 
BE. L. Canfield 


Silvray Lighting, Inc. 
R. K. 0. Bldg., Radio City, New York 20, 
= J. M. Gilbert 


Sioux City Gas & Electric Co. 
515 Fifth St., Sioux City 4, lowa C.R. Tracy 


A. L. Smith Iron Co. 
217 Everett Ave., Chelsea, Mass. 
Joseph Fishman 


-Holman Co. 
321 No. Eucalyptus Ave., Inglewood, Calif. 
L. A. Hobbs 


Sola Electric Co. 
4633 W. 16th St., Chicago 50, I 
L. C. Marschall 


Solar Light Mfg. Co. 
1357 S. Jefferson St., Chicago 7, Il. 
A. Lazerson 


The Solex Co. Ltd. 
280 Faillon St, West, Montreal, Que. 
Leon Beauchamp 


Southern Calif. Edison Co., Ltd. 
601 West 5th St., Los Angeles 53, Calif. 
G. M. Rankin 


Southern Canada Power Co. Ltd. 
355 James St., West, Montreal, Que. 
George R. Atchinson 


Southern Colorado Power Co. 
Box 75, Pueblo, Colo. 
G. W. Milliken 
Gas & Elec. Co. 


Southern Indiana 
P.O. Box 569, Evansville 3, Ind. 
Cc. K. Graham 
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Southern iting Mfg. Co. 
P.O. Box 2546, Orlando, Fla. 
Max K. Aulick 


Southwestern Gas & Blec. Co. 
Box 1106, ‘Shreveport, La. 
J. BE. Eliott 


Southwestern Public Service Co. 


Amarillo, Texas 
J. EB. Cunningham 


Sperti Blectric Mfg. Corp. 
Beech & Kenilworth Aves., Norwood, Ohio 
Ralph A. Lostro 


Blectrical Corp. 
18222 Lanken Ave., Cleveland, Ohio 
Herbert I. Spero 


Stanley Electric Mfg. Co. 
1234 Carpenter St., Philadelphia 47, Pa. 
Bernard Heller 


Steber Manufacturing Co. 
2700 Roosevelt Rd., Broadview, Maywood, II. 
T. L. D. Lynewiler 


Steiner Blectric Co. 
3500 Milwaukee Ave., Chicago 41, Ill. 
George 8. Steiner 


Sterling Reflector & Mfg. Co. 
3249 West Grand Ave., Chicago 51, II. 
Anton Oberhuber 


Sunbeam iting Co. 
777 E. 14th Place, Los Angeles 11, Calif. 
Herbert L. Krieger 


Sun-Ray Fluorescent Co. 
600 South Miv-higan Ave., Chicago, Ill. 
Jerome Gimbel 


Sylvania Electric Products, Inc. 
500 Sth Ave., New York, N.Y. 
D. P. Caverly 


Tampa Blectric Co. 
Cass & Tampa Sts., Tampa 1, FI. 
P. J. Gannon 


Texas Electric Service Co. 
Electric Bldg., Fort Worth 1, Texas 
R. EB. Hendricks 


Thompson Electric Co. 
1101 Power Ave. N. E., Cleveland 14, Ohio 
Thayer B. Farrington 


Toledo Edison Co. 
Edison Bldg., Toledo 4, Ohio 
Charles A. Harrison 


Toronto Hydro-Electric System 
14 Cariton St., Toronto 2, Ont. 
A. W. J. Stewart 


Torstenson Glass Co. 
3233 N. Sheffield Ave., Chicago 13, Ill. 
Elmer L. Torstenson 


Triangle Industries 
600 W. Adams St., Chicago, III. 
Leonard Cohen 


Tru-Lite Ltd. 
824 Notre Dame St., W., Montreal, Que. 
Omer M. Trudel 


Underwriters’ Laboratories, Inc. 
207 E. Ohio St., Chicago 11, IN. 
Ferd. Neumer 


Union Electric Co. of Missouri 
12th & Locust Sts., St. Louis 1, Mo. 
W. L. Berry 


Union Metal Mfg. Co. 
Canton 5, Ohio W. A. Porterfield 


The United Mluminating Co. 
80 Temple St.. New Haven 6, Conn. 
E. B. Haskell 


United Manufacturing Co. 

Div. United Advertising Corp. 

190 Whalley Ave, New Haven, Conn. 
William R. Harris 


Utah Power & Light Co. 
Box 899, Salt Lake City 10, Utah 
W. 4. Huckins 


Verd-A-Ray Corp. 


615 Front St., Toledo 5, Ohio 0. 8. Levi 


John C. Virden Co. 
6009-6103 Longfellow Ave., Cleveland 3, Ohio 
W. Sawyer 


John C. Virden, Ltd. 
35 Front St., East, Toronto, Ont. 
P. G. Kirkpatrick 


Electric & Power 
Richmond, Va. . 


Voigt Co. 
1649 No. Broad St., Philadelphia 22, Pa. 
Cc. J. Frank 


Holtzclaw 


The F. W. Wakefield Brass Co. 
Vermilion, Ohio A. PF. Wakefield 


The Washington Water Power Co. 
P.O. Drawer 1445, Spokane 6, Wash. 
Cari L. Hofman 


The Watson Standard Co. 
225 Galveston Ave., Pittsburgh 12, Pa. 
H. EB. Striker 


The Welsbach Corp. 
1500 Walnut St., Philadelphia 2, Ps. 
H. Adams 


Westchester Lighting Co. 
9 South Ist Ave., Mt. Vernon, N. Y. 


‘estinghouse Electric Corp. 
1216 W. 58th St.. Cleveland 1, Ohio (P.O. 
Box 5817) White 


Westinghouse Electric Supply Co. 
113 North May S8t., Chicago 7, Ill. 
Henry Czech 


Westinghouse Lamp Div. 
Bloomfield, N. J. Samuel G. Hibben 


West Penn Power Co. 
14 Wood St., Pittsburgh 30, Pa. 
Harry Restofeki 


The Wheeler Insulated Wire Co., Inc. 
150 E. Aurora St., Waterbury 91, Conn. 
George B. Horn 


Wheeler Refiector Co. 
275 Congress St., Boston 10, Mass. 
KE. A. Sawin 


Wiedenback-Brown Co., Inc. 
111 Eighth Ave, New York 11, N. Y. 
W. C. Stockberger 


R. & W. Wiley, Inc. 
119 Dearborn St., Buffalo 7, N. Y. 
H. B. Alderman 


H. B. Williams Products Co. 
108 S. Main St., Carthage, Mo. 
F. B. Williame, Jr. 


Wilmot Castle Co. 
1255 University Ave., Rochester 7, N. Y. 
EB. H. Greppin 


J. A. Wilson Lighting & 
9 Morrison St., Toronto, Ont. . 4. Wilaon 


The Windsor Utilities Comm., Hydro 
Div. 
149 Chatham St., W., Windsor, Ont. 

W. A. Shau 


The Wiremold Company 
Hartford 10, Conn. 


Wisconsin Electric Power Co. 
Public Service Bidg., Milwaukee 1, Wis. 
G. W. Van Derzee 


Wisconsin Gas & Elec. Co. 
100 Third St., Racine, Wis. J. H. Dunham 


Wisconsin Power & Light Co. 
122 W. Washington Ave., Madison 1, Wis. 
J. D. Howard 


Wisconsin Public Service Corp. 
Green Bay, Wis. A. G. Bur 


Worcester County Blectric Co. 
11 Foster St., Worcester, Mass. 
Fred E. Littlefield 


Yonkers Electric Light & Power Co. 
9 South Ist Ave., Mt. Vernon, N. Y. 


D. Hayes Murphy 
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... at WENDER & ROBERTS Inc. Whether your clients are interested in selling more goods or in 


Atlanta, Georgie increasing visual efficiency, you'll find ic will pay to prescribe 


Litecontrol fixtures. In this wide line, there are sturdy, graceful 
Controctor: O. V. Scott Electric Compony 
Lighting Equipment. 34 Litecontrol No 4044 louvered, 4-lomo units that smoothly blend with any architectural design. All are 
fixtures, plus perimeter lighting. incondescent spotlights and 
showcase lights extra-sturdy in construction, easy to install, built to give your 
40 wort, 3500° white 
Footcandies 75 in service (overage! 


clients more years of ample, glareless light with minimum main- 
tenance. Write today — we'll be glad to help you 


by supplying complete lighting layouts. 


... with LITECONTROL NO. 4044 FIXTURE 


Offering full light distribution with low surface brightness, 
this fine Litecontrol unit is also distinguished by unusually 
low installation and maintenance costs. Hinged louvers 


swing down for easy lamp replacement and cleaning 


‘ No. of | | Approx 
at. No lamps Length Width Height Ship. Weight 
4044 4.40W 49” 44 Ibs ILITIE CONTIROIML 
4000-20 Downlight reflectors 6 ibs 
SOM C4 
LITECONTROL CORPORATION 


36 PLEASANT STREET WATERTOWN 72 MASSACHUSETTS KEEP UPKEEP DOWN 


DESIGNERS. ENGINEERS ANO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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AT KOPP GLASS... manufacturing 
procedure 
is geared 
to meet your 
SPECIALIZED 
needs 


To provide the beam cont®,l, color 

transmission, resistance to 

conditions, dimensional accurac}qand 

other characteristics your lenses Md 

roundels must have, KOPP GLASQ (172), heckng lene mould wih proceciycut template 
offers a completely integrated engl- tion of a newly pressed lens. (Below) Color and light trans- 
neering and manufacturing organiza- ao wih 
tion. Everything we make is special 

made to meet a customer’s specific 

needs. 


We will be glad to send you a booklet 
that describes our facilities and shows 
how we are organized to efficiently 
serve you. 


To assure top quality glass -specify KOPP! 


SWISSVALE, PA. 
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KOPP GLASS, INC. KOPP 
| Fee 


LONG! 


-.- YET COST NO MORE! 


LAMP COSTS 
TIME SPENT REPLACING BURNED-OUT LAMPS 


LAMPS NEED BE REPLACED 
ONLY 14 AS OFTEN. 


Here’s the biggest news in fluo- 
rescent lamps that’s come along in 
years... NOW Westinghouse flu- 
orescent lamps will last 2'2 years 
in average store installations . . . 3 
years in average one-shift office 
or factory installations. 


Light output, too, has been im- 
proved—Westinghouse fluorescent 
lamps now burn brighter and long- 
er than ever before. So, when you 
buy lamps, buy Westinghouse and 
save! Lamp Division, Westinghouse 
Electric Corp., Bloomfield, N. J. 


ILLUMINATING 


ENGINEERING 


Westinghouse 
Lamps 
9 : 
+ 
7 ONE LAMP NOW LASTS 
AVE 
She 
you CAN BE SURE...IF ITS 
Vestinghouse 
7A 
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LOUVERED GLASS 
WITH 
SOLID SMOOTH | 


Corning FOTA-LITE 


‘To work ON “YOUR NEXT LIGHTING JOB! 


Corning FOTA-LITE glass louvered panels can 
be used in many types of recessed or pendant 
lighting fixtures, as well as, for continuous row 
or completely illuminated ceilings. It is avail- 
able now in any quantity at attractive prices. 


CHECK THESE IMPORTANT 
ADVANTAGES: 


Fota-lite assures a 45° light cut off. 


Fota-lite can be cut to fit almost any standard 
fixture where louvers or glass panels are desired. 


Fota-lite has no sag or cold flow—it is glass. No 
special construction is needed for its support. 


Fota-lite louvers do not loose efficiency over an 
extended period of time—they are part of the 
glass. 


Fota-lite permits dust-tight fixture construction 
and thereby easy maintenance because only a 
single flat surface need be cleaned. 


6. Fota-lite causes little contrast in brightness be- 
tween the light sources on opal vertical surfaces 
because of large number of louver cells. White 
louvers are non-color selective. 


CORNING GLASS WORKS 
CORNING, NEW YORK | 


OCTOBER 1949 


A. Light directed vertically is 


unrestricted, 


B. Diffusing louvers intercept 
and eliminate eye-level glare. 


FOTA-LITE makes possible 
shallower, dust-tight installa« 
tions. 


The smooth glass surface of 
FOTA-LITE is easy to clean, 


SEE FOR YOURSELF—SEND FOR SAMPLE 


Fill out and mail | coupon below or write for a 
free sample of Fota-lite 


CORNING GLASS WORKS, (Dept. IE-10) , Corning, N.Y. 


Send me Fota-lite demonstration card showing how Fota-lite 
diffuses and cuts off light at 45°. 


Name Title 
y 


Address— 


State_ 


8A 
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Con: 


@ You can be sure of long, dependable service from 
fluorescent fixtures by insisting on Certified Ballasts in the equipment. 


Certified Ballasts deliver... Full lamp life 
Rated light output 
Dependable performance 


The reason for this is: Certified Ballasts are made to precise specifications 
-+. Specifications which conform to the exact requirements of 
fluorescent lamps... then tested, checked and certified by impartial 
#4 Electrical Testing Laboratories, Inc. 


— CERTIFIED All Fleur-O-Lier fixtures use Certified Ballasts. 


5, BALLAST MANUFACTURERS 


HIGH PF 


Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 


ILLUMINATING ENGINEERING 


< | A Z 

| 
| : 
| 
| 
| 
| 
q 
= 
Ris 
= 


Authentic Data on on your Pe Problem Available, without 


- . Check off the Literature You Desire, 


(0) Bank Lighting ...... (h) Drafting Room Lighting.) 
_SWITCHBOARDS (b) IMumination Levels (i) Lighting and Sofety 

—- (c) Surgery Lighting ........ (j) Industrial Relighting 

(4) Lighting Economics ... Lighting 

p= — 4 ten (I) Smatt-Store Lighting . 

Tat LIGHTING (m) How Lenses Work 
(f) ILLUMINEERING® (n) Airport Lighting 
‘ (g) Blockboard Lighting (0) Broadcasting Studio 


DATA SHEETS (SERIES): 


(a) Lighting Design (p) Asymmetric Incandeseent 
(b) Commercial Direct Flush Incandescent Round (J 
(c) General Utility Direct.) Flush Incan. Sq. 
(d) Commercial Indirect (s) Round Recessed Drop-Frim 
{e) Commercial Semi-Indirect {#) Flush Incandescent Fer 


(g) Industrial (u) Medical Examination 


(h) Industrial Utility... a 
(i) LOBAY Mercory (x) Night Lights . 
{i) Vapor tight-Dust tight...) ward Lights (Indirect) 
(k) Test-Cell Lighting 0 (z) Psychiatric Lights ......... 
Spray-Booth Lighting (00) Bed Lights... 
(m) Flush incendescent (bb) Dust-tight Fluorescent 
| (cc) Industrial Fluorescegt 


UGHTING for £ 
D 
A GUIDE To SOUND 


Lintiing the Hotere 
Stare anh 
Melaphane fe: 


10 
lighting 


(n) Counterlites . (dd) Combination Incendes- 
(0) Flush Incan. Focusing ...... cent Fivorescent 


no. encincerinc 
(0) Recessed HOLOFLUX® (Fluorescent) 
(b) Surface-Attached HOLOFLUX (Fluorescent) 

WO. GUIDE TO HOSPITAL LIGHTING 
oF switcHsoaros o 
PEA THE LIGHTING OF GENERATING AND SuB-sTATIONS. 
ror epucation ... 

Levels Indicator oO 


oFrers 
CATALOG 
orwer sugsect Twat comes 10 


Subject 


HOLOPHANE COMPANY, INC. Dept. AES 
342 Madison Avenue, New York City 


Send literature checked above, without charge, to: 


HOLOPHANE COMPANY, Inc. 


Lighting Authorities Since 1898 * 342 MADISON AVENUE, NEW YORK 17, N.Y. 
THE HOLOPHANE COMPANY, LTD., THE QUEENSWAY, TORONTO 14, ONTARIO 


olophane Engineers show you how to |. 
Pinan Correct liohtina tor Everv Purnose.., |. 
7 
1 
cone. 
*Reg. U. S. Pot. Off 


‘Thee should no longer be cause for evestrain due to 
poor lighting. With PLextenas in modern lighting fix- 
tures vou can eliminate glare and maintain even bright- 


ness ratives 


Here. for example at the ofhee of the Pacifie Gas and 
Electric Company, San Franeiseo, white translucent 
PLextenas panels in Sunbeam Visionaire Fixtures pro- 


vide hearly perfect diffusion 


PLexiGias is the “next look” in overhead lighting, and 
no wonder. This tough acrylic plastic is shatter-resistant; 
less than half the weight of glass. It won't discolor and 
comes in a fascinating variety of colors and patterns. 
Outdoors it has no superior it is unaffected by sun 
or rain. If vou haven't followed the trend to PLENXIGLAs 
in lighting. write for full information today. 


Prexietas is trade-mark, Rea. U.S. Pat. Off. and in principal 
forevan cosntries 


Canadian Distributor: Crystal Glass & Plastics, Led. 282 St 
Helens Avenue, Toronto, Ont. 


At Pacifie Gas and Electric Company, San Francisco, the 
Sunbeam Visionaire Fixtures were made by Sunbeam 
Lighting Company. Los Angeles. The diffusing panels 
were extruded by Sandee Manufacturing Company, 
Chicago, from white translucent PLexicias molding 
powder. There is no direct or reflected glare, even bright- 
ness ratios are maintained. After 1000 burning hours, 
general lighting level measured 64 foot candles, 73 in 
center of room, 56 in one corner. 


ror mouse 
ROHM € HAAS 


COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Representatives in principal foreign countries 
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_ 15" Type F lamps a these mo 


_ are the “building 
blocks” of the 
Mitchell Module 


32-Watt 12” 


orFleod lamp 


Lighting System 


REG U S PAT OFFICE 


Revolutionizes Commercial 
Lighting Installations! 


For the First Time! All the Advantages of 
the Finest Custom-Fitted Installations Using 
Low Cost, Simply Installed Stock Units! 


It’s amazing! See what these 4 simple, low-cost 
“building blocks of light’’ accomplish for the first time! 
Custom-fitting MITCHELL MODULE makes possible un- 
limited 90° lighting patterns, fits any veiling regard- 
less of shape or size, mixes all light sources in one 
harmonious system, provides equal low brightness 
throughout. MODULE really puts the light where it’s 
needed — is recognized and acclaimed by leading au- 
thorities as truly superior lighting. There’s never been 
anything like it before. For full details, write today. 


Only MITCHELL makes MODULE 


MITCHELL MANUFACTURING COMPANY 
2525 N. CLYBOURN AVE., CHICAGO 14, ILLINOIS 


Send full details on MITCHELL MODULE. 


Firm Nome 


+ 
+ 
Neer 
- 
4 40-Watt T-12 vale 
48” Type F Lamps 
Write teday for the free 20-page 
ry detail of this revolutionary 


sf that may be combined to form the design pz 

an fot ane ees eared todo an oustanding “Standard” 

Frorescent and ncandecont Unis 


MANUFACTURERS OF FLUORESCENT & INCANDESCENT LIGHTING EQUIPMENT 
Lighting in Principat Cities 


THE M LIGHT... 
ff WITH PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT 
Equipment . . . the line made in modules of related units 
i 
Write for Cotologs 48 ond 
which give application ideas, de- 
'SBUR ‘FLECTOR LIG INT IS BY BETTER ELECTRICAL WHOLESALERS E 


Meet Professor J. Lumen Lightly, electrical 


wizard who shows “Nancy” the magic of lighting. 


OOO0000000 


GENERAL ELECTRIC PRESENTS A GREAT NEW FILM 


THE LIGHT LIFE 


“Nancy” and the Professor go in for air 
travel while he points out how lighting 
works for everyone. 


OCTOBER 1949 


Shows people the importance of lighting 


“The Light in Your Life” is one of the most interesting and 
entertaining educational films ever made. It’s science, sell, 
and fun wrapped in the neatest picture-package in years! 


Enjoyable to everyone . . . from kids to 
captains of industry. And we're showing it 
all over the country to expand the market 
for better lighting. 

General Electric will be glad to show you 
“The Light in Your Life” soon—just call 
your nearest G-E Lamp Department office 
right away! 


GENERAL 


& 

i 
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LE.5. 
PUBLICATIONS 


IMPORTANT for your lighting reference bookshelf. Items 
are numbered for identificati with Pp below. 


* 
(1) LES. LIGHTING HANDBOOK 


One volume, 850 pages. A complete reference guide pro- 
viding basic information on all phases of lighting. For 
architects, designers, engineers and others who plan, install 
and manufacture lighting systems and equipment. $7.50 per 
copy; $5 in lots of 10 or more. 


Members who have not availed of the 
privilege of one membership copy at $5 may «till do so 
idd 50 cents if for shipment abroad 


* 


AMERICAN STANDARD AND 
RECOMMENDED PRACTICES 


(2) SCHOOL LIGHTING. American Standard Practice. 
Newest American Standard Practice for belp in planning, sell 
ing. installing and maintaining lighting quality in schools 


(3) HOME LIGHTING Recommended Practice 
(4) OFFICE LIGHTING Recommended Practice 


(5) LIGHTING PRACTICES FOR STORES AND OTHER 
MERCHANDISING AREAS 


(6) STREET AND HIGHWAY LIGHTING. American Stand- 
ard Practice. 


Kooklets above available at 50 cents per copy or in quantity as 
follows: First 4 copies, 50 cents each; next 20, 25 cents each: 
all over 24 copies, 15 cents each 


(7) INDUSTRIAL LIGHTING. American BRecommended 
Practice. 
One to 10 copies, 25 cents each; next 40, 20 cents each; over 
§ 15 cents each 


Indicate publications wanted by number. 


ILLUMINATING ENGINEERING SOCIETY 
51 Madison Avenue 
New York 10, New York 


Enter name and address. 


LIGHTING DATA SHEETS 


Actual lighting installations fully illustrated, covering such 
subjects as lighting for the metalworking, textile, automobile 
and other industries, as well as lighting for stores, offices and 
residences. Sheets punched for standard binders 


(8) Series 11 through 13. Available at $1 per series 
(9) NEW SERIES XIV! 


Subscribe now for the new Series 1.B.S. Lighting Data 
Sheets, the latest information available on a wide va- 
riety of lighting installations, bringing up to date the 
information carried in earlier series. New Series 
is already widely in use by public utility companies 
and manufacturers as well as individuals to make 
their own reference data current and for distributing 
to customers. First seven sheets now available; bal- 
ance shipped during year to subscribers. Subscription, 
$1.25; $1.00 in lots of 25 or more. 


(20) SPECIAL DATA SHEET BINDER 
Mew style, durable loose-leaf binder bound in blue fab- 
rikoid and att ively stamped in gold. Single binder, 
$1.50; in lots of 25 or more, $1.25. 


LIGHTING COURSE MATERIAL 


(11) Bxperiments with Light, for science students, 25 cents 
each. 


(12) «~-Pund tals of Dlumination (outline), $1.00 each; 10 
or more, 75 cents. 


(13) Lessons in Practical Home Dluminati (outline), 25 
cents each. 


(14) Lighting Design Probl c (outline), $1.50; 10 
or more $1.25. 


OTHER PUBLICATIONS 


(15) Testing Proced for MDiluminati Characteristics. 
Pive committee reports in one volume combining guides 
to testing of fluorescent lamps and luminaires, and 
street lighting luminaires. Per copy, $1.00. 


(16) Art Gallery Lighting, 50 cents per copy up to four; next 
20, 25 cents; over 24, 15 cents. 

(17) Standard Method for Measuring and Reporting Dlumi- 
nation from Artificial Sources in Building Interiors, 10 
cents each. 

(18) Lighting Performance Recommendations for Portable 
and Installed Residence Luminaries, 50 cents each. 

* 
(19) Residential Wiring Design Handbook, 25 cents each. 
(20) Parmstead Wiring Design Handbook, 40 cents each. 


Published by Industry Committee on Interior Wiring Design, 
Room 2650, 420 Lexington Ave, New York, \. ¥. Quantity 


prices on application.) 


Clip out and mad. 


Date 


Please send me, addressed as below, copies of LE.S. Publications which I have indicated by number. 


Bill me. 


, 


() My check (money order) is enclosed. 
copies Name 
copies 
Company 
copies 
copies 
copies [Fj City 
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KENT-MOORE 


VAL-LITES 


Next time you're planning a commercial lighting 
system, tell your customers about new Kent-Moore 
VAL-LITES. They're “naturals” for modern mer- 
chandising . . . in service stations, appliance stores, 
— markets, automobile dealerships, and many 
r types of retail store installations. For VAL-LITES, 
you see, do more than provide diffused illumination 
around the wall sales area. They're designed to 
dramatize merchandise, create attractively lighted, 
of-purchs aling” displays. They permit effective point- 
urchase advertising, 
‘department identifica- 
ine too, with easy-to- 
change individual letters 
that stand out sharply 
against a glow of fluores- 
cent back-lighting. And 
experience has shown that, 
wherever VAL-LITES go 
in, retail sales go up! 


\ 


Al Dictributl 


P Chart 
for four lamp VAL-LITE fixture. 


Available in models for two or four 40-watt fluorescent lamps. Send coupon today for new . ? z 7 [rae 
VAL-LITE Merchandising Manual containing complete specifications and installation data 


Kent-Moore 


ORGANIZATION, inc. 


GENERAL MOTORS BUILDING © DETROIT 2, MICHIGAN 
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General Meters Bidg. + Detroit 2, Mich. 
Without obligation, please send me your new VAL-LITE 6) ee 
Merchandising Manwal, 


for COLOR = 


The first precise instrument for measuring the quality 
(color temperature) of the illumination on the subject for lighting 


and making constant light standards possible is the Dunber, America’s most versatile 
glass plant, offers you 38 years of 


SPECTRA 


production and rapid service 

Let us quote on your special shapes. 
Or, possibly one of our many stock 
blanks will save you money and 


time 

Write for catalogues on Dunbar 
“Lighting Glassware" and “Dunbor 
Gloss Cylinders”. Address Box 21 


There’s a money-saving and quality- 


improving application of the use of le . 
SPECTRA in your industry. Send to- 
OUNBAR, WEST VIRGINIA 


day for complete descriptive literature 
NEW YORK: CHICAGO -CLEVELAND-LOS ANGELES 
and prices. 


PHOTO RESEARCH CORPORATION 


15024 Devonshite Street, Son Fernando, California 


SUABEAWS 


NEW SLIMLINE LUMINAIRE 
SL 1710 SERIES 


The progress in better lighting design is achieved by the 
SUNBEAM Lighting Company through constant illumination engineering 
and photometric research. The new 96° slimline 1710 series 
is another proof of this. One of the remarkable features of this thin 
appearing fixture is the shielding. The 4 lamp unit has 50 x 40 and the 
2 lamp has 40 x 40 cutoff. The egg crate louver is hinged from either side 
for easy maintenance and the side panels are of low brightness 
Corning Alba-lite. It can be either ceiling or pendant mounted, 
singly or in continuous rows. The 1710 Series is also available in standard 
40W fluorescent with cither 2 or 4 lamps and the slimline units can be 
supplied with 425 MA ballasts and the new 75W T12 lamps. 


LIGHTING 
\BE COMPANY 577 EAST 14TH PLACE LOS ANGELES 21, CALIFORNIA 


manufacturers of BFh lighting fixtures 
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FIXTURE 
WITH A 6-2 BALLAST 


ADVERTISED | 


Send today for your free copy of G.E.’s new 
booklet “Quality Costs Less” — it shows with facts 
and figures how good ballasts mean economy for 
you. Address Sec. 412-81, Apporatus Department, 
General Electric Company, Schenectady 5, N. Y. 
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lighted, Lighting and Lamps, Aug 
ust, 149, p. 42 

The Effect of the Angular Aperture 
of a Telephotometer on the Tele 
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Optical Society of America, July, 
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The Apparent Colors of Surfaces of 
Small Subtense——A Preliminary Re- 
port, by W. FE. Knowles and Marian 
C. Holmes, Journal of the Optical 
Society of Amerwa, July, 1949, p. 

The Ridgway Color Standards with a 
Munsell Notation Kev, by D. 
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Review, June, 1949, p. 12 


Fluorescent Stage Lighting, Light and 
Lighting, July, 1949, p. 169 

Interior Lighting of Beverly Minster, 
Light and Lighting, July, 1949, p- 
174 

Lighting at the Head Offices of the 
Rotterdam Bank, by Joh. Jansen, 
Light and Lighting, July, 1949, p. 
176 

Engineering Refresher Courses for 
State Licensing Examinations, by 
John J. Uieker, The Tool Engineer. 
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Unloading Coal by Fluorescent Light, 
by G. V. Harrap, Electrical Review, 
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Vertical Fluorescent Lighting, 
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301 

Store Lighting, Electrical Review, 
August 12, 1949, p. 307 
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rier Design, by Margaret Lord, 
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199, p. 37 
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Extensive Relighting in Dayton, Ohio 
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1949, p. 44 

Les Tubes Lumineseents, La Technique 
Moderne, July 15, 1949, p. 215 


The Lights are Engineered to the Task, 
Electrified Industry, August, 1949, 
p. 24 

Light That's Right, Electrified Indus- 
try, August, 1949, p. 36 

A Modern Plant to Make a Modern 
Product, Electrified Industry, Aug 
ust, 1949, p. 6 

How One Manufacturer Determines 
Specifications for School Equip- 
ment, The School Evrecutive, August, 
1949, p. 50 

A Photoelectric Method ot Measuring 
the Atmospheric Attenuation of 
Brightness Contrast Along a Hori- 
zontal Path for the Visible Region 
of the Speetrum, by Hl. S. Coleman, 
F. J. Morrs, H. E. Rosenberger and 
M. J. Walker, Journal of the Optr- 
cal Society of America, July, 1949, 
}- SID 

Some Variadles Influencing Vernier 
Acuity, by Katherine Eleanor Baker, 
Journal of the Optical Society of 
America, July, 1949, p. 567 

Planned Lighting in a Floral Shop, 
Electrical Construction and Mainte- 
nance, May, 1949, p. SO 

Manned Lighting in a Bank, Flectrical 
Construction and Maintenance, May, 
1949, p, SI 


to install. 


FROM ABOVE OR BELOW— 


THIS MULT] GYMNASIUM FIXTURE IS ENGINEERED 


to facilitate servicing from either above or below 
suspended ceiling. Two thumb serews hold detach- 
able saddle permitting reflector to be removed up 
through plaster ring. Threaded neck of reflector per- 
mits easy removal from below. Catalog No. 3088 
with hinged wire guard covers the entire unit. Ready 


deliveries, and 


factors are yours at Dearborn. 
Flat glass or bent, plain or figured—coated in white ceramic. Glass 
circles are also bent to convex shapes in any size up to 22” in diameter, 
clear, figured or in ceramic colors. 


GLASS FOR FLUORESCENT LIGHTING 


In glass processing like everything else, experience, “know how,” good 
modern d is imp These 


SEW HELEPTIN $ wesc RIBES OTHER FINTURES 
POR GYMNASIEM AND SWIMMING POOL LIGHTING. 


Mistributed Through Leading Wholesalers 


Participating Member RLM Institute 


MULTI ELECTRICAL MFG. CO. 


4223-43 WEST LAKE ST. CHICAGO 24 


Our modern equipment controls the application of the ceramic coat- 
ing so carefully that the desired density, light transmission and uni- 
formity is assured. 


We welcome glass p probl Submit bluep or sam- 
ples for our d and q 


“If it starts with flat glass — we make it” 


EAHB OAT Class Company 


2400-44 W. 2Ist STREET CHICAGO 8, ILLINOIS 
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A Chicago Church Relights, Electrical 
Construction and Maintenance, May, 
1949, p. 137 

Denver’s School Lighting Solution, 
The Magazine of Light, Vol. 18, No. 
3, 1949, p. 4 

Flossmoor School, Chicago, The Maga- 
cine of Light, Vol. 18, No. 3, 1949, 
p. 16 

Canisius High School, The Magazine 
of Light, Vol. 18, No. 3, 1949, p. 18 

Effective Lighting in New Suburban 
Department Store, Lighting and 
Lamps, August, 1949, p. 2% 

Light, Key Factor Where Color is 
Sold, Lighting and Lamps, August, 
1949, p. 26 

fiood Ligtting Essential to Educa 
tional Progress, Lighting and 
Lamps. August, 1949, p. 33 


Fluorescent Lighting Developments in Unistrut’s great channel strength per- Unistrut ch 1 and fittings are at- 
the Pittsfield Schools, Lighting and mits wider spacing of stems—up to tached to fixtures quickly and easily 
Lamps, August, 1949, p. 34 15 ft. apart if desired, but a better at normal working height or at sus- 

appearing installation and obvious pension level. No drilling, no welding, 

Savings. 100% adjustable. 
isual Comfort and Efficiency, 


Lighting and Lamps, August, 1949, (2) Perfect Alignment 5] Added Safety 


p. 36 Unistrut channel is rigid, strong and Unistrut assures the utmost safety of 
Binghamton’s City-wide School Light perfectly straight—gives you true align- installation because an entire row of 
ing Program, Lighting and Lamps, ment of fixtures. Cleaning, re-lamp- fixtures becomes a single integrated 
August, 1949, p. 46 ing o1 other servicing cannot disturb unit—added safety obtained by no 
this alignment. other method. 


© Completely Fle cible © Saves Time and Money 

Stems or rods can be installed at any Reduces number of canopy and stem 

PRODUCTION ENGINEER point along Unistrut channel to over- sets used, lowers wiring and rewiring 
WANTED come possible ceiling irregularities or costs, eliminates drilling and welding 

obstructions. Ideal for continuous runs costs, saves planning and installation 


Large western manufacturer of 
or intermittent spac x es. ume. 
slimline, fluorescent and incan ing of fixtur 


deseent commereial and industrial Fully Tested and Proved by Contractors — on Thousands of Installations 
lighting fixtures has opening for Demanding the Fines? in Lighting! 

capable engineer quatitied in man 
ufacturing and development. Give 


complete resume of technical \ You Need Only These Few Unistrut Parts 


background, experience, present 
connections and salary. Joiner Fit- 


The Lighting of School Buildings for 


Address Box 114, [lluminating | plete. Drive-in End 


Engineering Society, Publications 


Cop 
Offiee, 51 Madison Ave. New Snap - in 
York la, N.Y. Closer Strip. 
End View of 


Hanger Fitting 
Supporting Uni- 
Unistrut Stee! Channel! and Patented Spring Nut strut Chonnel 


xj Write today for your Free copy of New Unistrut Bulletin on 
Hanging Fluorescent Fixtures. 


LIGHTING SPECIALIST 


WANTED 
U.S. PATENT NUMBERS 
Large established firm, Delaware 2327587 2345650 2300370 UNISTRUT PRODUCTS COMPANY 


and vieinity, distributor of lead 
2329815 2363382 2405631 1013 W. Washington Bivd., Chicago 7, I!!. 


ing commercial, tndustrial and 

residential lines, desires expert bd DEPT. 71 

enced man to head entire lighting Representatives in Principal Cities Please send me your new Unistrut Bulletin 

program. State references and on Hanging Fluorescent Fixtures, without 
obligation. 


eXperienee 


Name___ 


Address Box 115, Illuminating 
Engineering Society, Publications 
Office, 51 Madison Ave, New 


York 10, N. Y. =<. Address — 


Company 


City. Zone Illinois 
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GUTH FUTURLITER® 


corrals wayward footcandles 
steps for eyes! 


It beams 80% of the footcandles directly down on the 
working orea...directs 20% upward for eye-easy 
brightness ratios. 

Its dust-discouraging design and hinged eggcrate louvres 
make it one of the easiest of all fluorescents to keep 
clean and efficient. Versatile, too... you can mount the 
Futurliter in units or rows, surface or suspended. 
“Eye-to-the-Future” Futurliters give a lighting system 
flexible footcandle capacity. Up to 45% more light can 
be had by adding a third lamp to two-lite units. 

You'll find detailed data in our handy new Pocket 
Catalog 46A-1 ...yours with the compliments of 


YOUR TEAM MATE 
IN 


IGHTING 


THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 
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MARTIN 
ELECTRIC PRODUCTS COMPANY 


346 Somerville 


An Open Letter to the Lighting Industry 


Attempting to find a material suitable for the luminous 
ceiling as recommended by Moon and Spencer I discov- 
ered a way of corrugating thin, flame-retarding, rigid Viny- 
lite. I find that this material ean now be used in place of 
glass or other plastics which have been used in lighting 
fixtures, at less cost, better transmission factor, more flexi- 
bility, and easier maintenance. 

I had hoped to include a sample of the material in this 
issue, but postal regulations prohibit same. Therefore, I 
invite inquiries from all those interested in testing this 
wonderful material in their own way, to thereby determine 
possible applications in the design of fluorescent fixtures 


or for complete luminous ceilings of novel design. 


Samples will be sent to all upon request. 


Best Wishes, 
Leonard F. Martin 


THIS BALLAST 
IMPROVES 


Blinking lamps, slow lighting lamps, end- 
blackened lamps, stroboscopic light pat- 
terns, humming fixtures, these are indications that 
should lead you to replace those defective ballasts 
with Acme Electric fluorescent lamp ballasts. Acme 
Electric ballasts provide the exact starting and 
operating current and wattage output required to 
properly operate the lamps. Better engineered, 
better construction, better performance. Write for 

Bulletin FL 167. 


ACME ELECTRIC CORPORATION 


2710 WATER STREET CUBA, N. Y. 


LIGHTING SALES ENGINEER 
Age 31, married, seeks opportunity to represent established 
industrial and/or commercial lighting fixture manufacturer 
in Florida and surrounding territory Background includes 
E.E. degree with all illumination courses; two years with 
utility and some wholesaler experience. Qualified to consult 
with architects, engineers, utilities in preparation of lighting 
layouts and Eager to discuss terms of commission 
and/or expens company in need of these qualifica 
tions. Address Illuminating Engineering Society, 
Publications Office, 51 Madison Ave. New York 10, N. Y 


SALESMAN REQUIRED 
For one of the highest class and largest manufacturers of 
commercial, industrial and institutional lighting fixtures 
both fluorescent and incandescent. Sales made only through 
Electrical Distributors. Must have acquaintance through this 
channel as well as Utilities, Architects, Engineers and Con 
tractors, and have engineering experience. Territory: Wash 
ington, 1). ¢ Maryland and Virginia. Give full particulars 
ete All replies kept strictly confidential 
116, INuminating Engineering Society, Publi 
cations Office, 51 Madison Ave.. New York 10. 


NOW 


is the right time to choose a Corrugated Glass 
installation. 

For a job combining permanency and low cost with 
symmetry, charm and refinement, for a job well 
done, 


ORIGINAL SOLID CORRUGATED GLASS 


is the right choice at any time. 
Manufactured by 


Pennsylvania Wire Glass Company 


1612 Market Street Phila. 3, Pa. 


PHOTOVOLT 
UNIVERSAL PHOTOMETER 


Mod. 200 


A photoelectric foot-candle meter of high sensitivity 
for accurate measurement of all types of illumination. 


@ 4 measuring ranges: 0-5, 0-25, 0-100, 0-500 ft.-cdl. 
@ Simple in operation, dependable, conveniently portable 
@ Available with cosine-corrected photocell search unit 


Also: Mod. 210 with twin-photocell search unit and 
0.005 ft.-cdl. / div. for clear registration of lowest 
light levels in street and highway lighting surveys. 


Write for Bull. No. 200 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 
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New Slimline Lighting “Element” 


the DIRECTOR 


AN “AREA-OF-LIGHT” SOURCE 


Director. by Smithcraft. is a louvered fluorescent lighting , 
“element” . . . an extensive, yet unobtrusive, “area-of-light” 
source, which effectively develops the advantages of the new 
75-watt instant-start T-12 8-foot lamp. Director is available 
for two, three, four and six T-12 96” 75-watt lamps; two, 
three, four and six T-8 96” Slimline lamps; and, in matching 
units. for two, four and six T-12 40-watt lamps with instant- 
start ballasts. This unit provides a downward component of 
light varying from 70% for the two-light unit to 55% for the 
six-light unit. Cutoff from lamp glare is 35° lengthwise and 


exe cllectively siuglified in the another new and 
outstanding fluorescent unit 
by Smithcraft — manufac- 
turer of “America’s finest 
lighting fixtures” and the 
leader in progressive light- 
ing design. 


LIGHTING DIVISION 
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at rows. Director is constructed of electrolytic zinc-coated bond- : 

3 erized steel and finished in white supercoat baked enamel if 
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will 
Public 


the 
Revolt 


against 


FLUORESCENT LIGHTING? 


Will Sub-Standard Quality and Sub-Standard Performance 
Bring Fluorescent Lighting into Public Disfavor? 


SINCE fluorescent lighting equipment was first made 
available ten years ago, the standards of fluorescent 
lighting and of fluorescent lighting equipment have 
been continuously IMPROVED. As a result, fluorescent 
lighting has quickly achieved national acceptance. This 
public confidence has been earned by the Lighting In- 
dustry because the great majority of the equipment 
produced and sold to the public has met with the high 
standards required to provide satisfactory performance. 
TODAY the public contidence is being placed in jeo- 
pardy by the increasing occurrence of fluorescent in- 
dustrial units which. instead of being built up to re- 
quired standards, are being built down to a price. 


How long will it take the public to wake up 
to unsubstantiated claims? 

The public cannot be expected to understand all of the 

technical factors which differentiate a sub-standard unit 

from a unit built to deliver sustained trouble-free 


economical performance. 


They know, also, that lamp life is shortened by a ballast 
which supplies low starting current or by one that deliv- 
ers low operating watts to the lamp. They know that 
low power factor ballasts do not permit efficient utiliza- 
tion of present wiring. They know that well designed 
and well constructed lighting units, such as those made 
to RLM Standards, will stand up and give full satisfac- 
tion to the customer. 


The Remedy 

It is up to the entire Lighting Industry to put this knowl- 
edge to work for the benefit of the public. This can best 
be done by first furnishing customers with the facts 
about initial cost, maintenance cost and performance of 
fluorescent lighting equipment and by supplying equip- 
ment which ts warranted by the manufacturer and cer- 
tified by an independent testing agency as meeting rec- 
ognized and published standards of design, construction 
and performance. 


This Advertisement is published in the Interest 
of the Entire Fluorescent Lighting Industry by 


Informed electrical and lighting men know the 
importance of high quality starters and lamp- 
holders, in terms of easy maintenance, reliable 
starting and reliable operation. 

They know that poor electrical and mechanical 
design can cause high temperature operations of 
the ballast resulting in decreased ballast life 


fichtiog Manufacturers 


326 WEST MADISON STREET . 
CHICAGO 6, ILLINOIS 
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"> To insure lamps that are unsur- 


— “passed, Sylvania quality control 
= engineers take hourly checks of 
Ss production line lamp samples in 
| this huge 15-foot diameter Photo- 
ie meter! This high-speed unit 
__|_ allows fast, accurate checks on 
|. light output and electrical char- 

acteristics. Itserves to keep 

Sylvania Lamps “The Best Light 
In Sight!” 


In addition, samples of each 
day's output are tested against 
lamps of other brands—further 
insuring that the Sylvania Lamps 
shipped everywhere are unbeat- 
able! This supervision of lamp 
quality consists, too, of testing 
light output at various stages of 
lamp life .. . of determining volt- 
age and current characteristics. 

This huge unit is just one of 


EVERY GO MINUTES, QUALITY OF SYLVANIA FLUORESCENT 1 
LAMPS IS CHECKED WITH BIG PHOTOMETER 


many extra-quality controls 
ployed at Sylvania to make sure ~ 
Sylvania Lamps are the best buy 
in fluorescent illumination! 
That's why they give far more 
light, have longer life than ever 
before! 

For full information on the en- 
tire Sylvania line, write Advertis- 


ing Dept. L-8510, 500 Fifth Ave., 


New York 18, N. Y. 
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